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CHEMICAL  LASER  COMPUTER  CODE  SURVEY 


Section  I 

INTRODUCTION 


As  part  of  its  program  to  evaluate  novel  resonator  concepts  for  high-energy  laser 
applications,  the  Naval  Research  Laboratory  (NRL)  has  conducted  a  survey  sponsored  by 
the  Defense  Advanced  Research  Projects  Agency  (DARPA)  to  determine  the  features  and 
capabilities  of  government-  and  contractor-developed  computer  codes  that  model  one  or 
more  features  of  hydrogen  fluoride/deuterium  fluoride  chemical  laser  resonators.  The 
purpose  of  this  survey  was  to  obtain  a  detailed  measure  of  the  extent  of  the  current  and 
near-term  state-of-the-art  modeling  capability  for  predicting  chemical  laser  performance. 
Because  many  diverse  chemical  laser  codes  exist,  it  was  recognized  that  comparisons  and 
evaluations  of  codes,  models,  and  computational  techniques  would  best  be  accomplished 
if  each  code  architect  assessed  the  capabilities,  limitations,  merits,  and  demerits  of  his  own 
code  or  model  for  chemical  laser  resonator  analysis  and  performance. 

A  code  survey  form  (Appendix  A)  was  prepared  to  aid  in  gathering  information  in 
three  main  areas  of  concern  in  modeling  chemical  lasers:  optics,  kinetics,  and  gas  dynamics. 

It  was  recognized  that  certain  codes  might  in  some  aspects  be  more  powerful  than  would  be 
required  for  analyzing  the  continuous-wave  (CW),  supersonic,  diffusion-mixing,  cold- 
reaction  HF  chemical  laser.  The  government  is  interested  in  identifying  any  such  extended 
capabilities.  For  this  reason  some  generalization  of  the  survey  form  in  each  of  the  three 
cited  areas  was  attempted.  It  was  also  recognized  that  some  aspects  of  the  survey  form 
would  probably  be  too  specific  or  else  too  general  to  accommodate  all  applicable  codes  and 
models  to  which  they  were  addressed.  Therefore,  respondents  were  encouraged  to  cite 
deficiencies,  make  recommendations  for  improvements,  and  depart  from  the  prescribed 
format  when  necessary  to  describe  better  the  features  of  their  codes  or  models. 

A  potential  list  of  recipients  for  the  chemical  laser  code  capability  survey  was  prepared 
using  the  following  sources: 

1.  Attendees  to  the  Novel  Resonator  Mid-Term  Review  held  December  5  and  6, 1978, 
at  NRL 

2.  Authors  of  papers  presented  at  the  6th  Tri-Service  Chemical  Laser  Symposium  held 
August  28-30, 1979,  at  the  Air  Force  Weapons  Laboratory 

3.  Attendees  to  the  Intra-Cavity  Adaptive  Optics  (ICAO)/Intemal  Focal  Line  Aper¬ 
ture  (IFLA)  Review  held  April  10, 1979,  at  the  Air  Force  Weapons  Laboratory 

4.  Distribution  list  for  Novel  Resonators  for  High  Power  Chemical  Lasers  Program  pro' 
vided  by  NRL. 


Manuscript  submitted  August  6, 1980. 


1-1 


WIGGINS,  MANSELL,  ULRICH,  AND  WALSH 


This  list  (Appendix  B)  includes  165  names  of  researchers  and,  in  some  cases,  shows 
their  current  or  recent  areas  of  interest.  Rather  than  attempt  to  communicate  directly  with 
this  large  number  of  potential  survey  recipients,  it  was  decided  instead  to  send  several  copies 
of  the  survey  form  to  key  individuals  at  the  various  companies  and  government  agencies 
involved  and  let  them  make  the  internal  distributions.  This  final  list  included  51  names  and 
is  also  included  in  Appendix  B. 

A  significant  amount  of  code  development,  capabilities,  and  documentation  is  consid¬ 
ered  proprietary  to  those  companies  that  build  them.  This  report  contains  no  proprietary 
information.  The  line  of  distinction  for  determining  exactly  which  information  about  any 
code  marked  proprietary  is  vague  and  is  best  answered  by  the  originator  of  the  code. 

The  remainder  of  this  report  is  a  summary  of  the  responses  received  from  the  survey. 
Top-level  summaries  and  categorical  distributions  of  chemical  laser  codes  are  presented  in 
section  II.  These  are  intended  to  provide  “quick-look”  comparisons  of  code  features.  De¬ 
tailed  code  capabilities  and  features  are  provided  in  section  III. 


Section  II 

CODE  SURVEY  SUMMARY 

The  purpose  of  this  chapter  is  twofold.  First,  the  codes  are  listed  in  various  ways  to  aid 
the  reader  in  determining  where  a  code  fits  categorically  among  the  various  combinations  of 
optics,  kinetics,  and  gasdynamics  features.  Second,  a  single-page  summary  is  included  for 
each  code  (alphabetically  by  code  name).  The  purpose  of  this  top-level  or  quick-look  sum¬ 
mary  is  to  provide  a  rapid  evaluation  of  a  given  code’s  attributes  and  for  cross  comparisons 
before  going  to  the  more  detailed  level  of  section  III. 

Table  II-l  provides  the  complete  alphabetical  listing  of  all  codes  included  in  this  sur¬ 
vey,*  the  company  or  agency  that  submitted  them,'!  and  their  proprietary /nonproprietary 
status  (P  if  proprietary )+  An  alphabetical  listing  of  codes  by  company  /agency,  which  shows 
also  the  general  type  or  use  of  code  (optics,  kinetics,  gasdynamics),  is  provided  in  Table  II-2. 
The  following  rules  were  applied  in  classifying  a  code  as  O,  K,  or  G.  A  code  with  detailed 
optics  with  up  to  and  including  a  simple  saturable  gain  model,  but  no  detailed  kinetics  or 
gasdynamics  features,  was  classified  as  an  optics  (O)  code.  A  code  with  detailed  kinetics 
with  up  to  and  including  a  simple  Fabry-Perot  optics  model,  but  no  detailed  optics  or  gas¬ 
dynamics,  was  classified  as  a  kinetics  (K)  code.  A  code  with  detailed  mixing  or  flow  mod¬ 
eling  capabilities,  but  without  detailed  optics  or  chemistry  models,  was  termed  a  gasdy¬ 
namics  (G)  code.  In  Table  II-3,  this  categorical  approach  is  used  to  divide  codes  into  seven 
categories  made  possible  by  codes  having  different  combinations  of  detailed  optics,  detailed 
kinetics,  and  detailed  gasdynamics  modeling  capabilities.  The  reader  will  undoubtedly  find 
many  other  ways  to  compare  codes;  Table  II-4  provides  one  further  example. 

Some  information  in  a  very  different  format  from  that  used  in  this  survey  was  provided 
on  21  codes  by  Bell  Aerospace  Textron.  Summary  sheets  have  been  included  for  these 
codes.  The  original  Bell  Aerospace  inputs  have  been  included  as  Appendix  C. 

‘Codes  without  names  were  arbitrarily  given  alphanumeric  names  for  reporting  consistency ;  such  codes  are 
indicated  by  a  superscript  asterisk  following  the  code  name. 

+Most  of  the  time,  but  not  always,  the  company  or  agency  submitting  a  given  code  was  responsible  for  pro¬ 
ducing  or  building  the  code.  Attempts  have  been  made  to  properly  credit  the  original  source  where  known. 
iNone  of  the  information  reported  here  is  considered  proprietary. 
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Table  II-l  —  Alphabetical  Listing  of  Chemical  Laser  Codes 


Code  Name 

Company/ Agency 

Proprietary 

ABL 

TRW 

AEROKNS 

Rocketdyne 

AFOPTMNORO 

University  of  Illinois 

ALCHRC* 

Rocketdyne 

ALCRRC* 

Rocketdyne 

ALFA 

AFWL/ALC 

APACHE 

AFWL/ALC 

ARM-D 

Bell  Aerospace 

P 

ARM-G 

Bell  Aerospace 

P 

BAREPL 

Rocketdyne 

BCCLC* 

AFWL/ALR 

BLAZER 

TRW 

BLAZE  I 

Bell  Aerospace 

P 

BLAZE  II 

Bell  Aerospace 

P 

BLAZE  III 

Bell  Aerospace 

P 

BLAZE  IV 

Bell  Aerospace 

P 

BLAZE  V 

Bell  Aerospace 

P 

BLAZE  VI 

Bell  Aerospace 

P 

BLIST 

TRW 

P 

CLOQ 

UTRC/P&W 

P 

CLOQ3D 

UTRC/P&W 

P 

CLSLGM* 

SAI 

CNCDE 

Bell  Aerospace 

P 

COMOC-SA 

Bell  Aerospace 

P 

COMOC-TA 

Bell  Aerospace 

P 

COMOC-2DNS 

Bell  Aerospace 

P 

COMOC-3DPNS 

Bell  Aerospace 

P 

CROQ 

TRW 

P 

DENTAL 

AFWL/ALR 

DESALE-5 

Aerospace  Corporation 

DIFF-2 

Bell  Aerospace 

P 

DIFF-3 

Bell  Aerospace 

P 

ELNWD2 

Aerospace  Corporation 

GASSER 

TRW 

GCAL 

SAI 

GENRING 

BDM 

GIM 

AFWL/ALC/LOCKHEED 

P 

GLADV 

TRW 

P 

GOAD 

Bell  Aerospace 

P 

indicates  alphanumeric  name  generated  Tor  this  survey. 
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Table  II-l  —  Alphabetical  Listing  of  Chemical  Laser  Codes  (Continued) 


Code  Name 

Company/ Agency 

GOPWR 

Rocketdyne 

GURDM 

BDM 

HFGOPWR 

Rocketdyne 

HFOX 

Sandia  Laboratories 

IPAGOS 

BDM/TRW 

KBLIMP 

Aerotherm  Division  ACUREX 

LAPU-2 

LASL 

LOADPL 

Rocketdyne 

LS-14RGS* 

Rocketdyne 

MCLANC 

TRW 

MNORO 

University  of  Illinois 

MPCPAGOS 

BDM 

MRO 

TRW 

NCFTDPWE* 

LASL 

NORO-I 

University  of  Illinois 

NORO-II 

Bell  Aerospace 

OCELOT 

Hughes 

POLRES 

AFWL/ALR 

POLRESH 

AFWL/ALR 

POP 

Perkin-Elmer 

PRE-WATSON 

Rocketdyne 

QFHT 

UTRC/P&W 

RASCAL 

Rocketdyne 

ROPTICS 

University  of  Illinois 

ROTKIN 

UTRC/P&W 

SAIC2D 

SAI 

SAIC2DV 

SAI 

SAIFHT 

SAI 

SAIGD 

SAI 

SAI1D 

SAI 

SAI2D 

SAI 

SOS 

Aerospace  Corporation 

TDLCRC* 

Rocketdyne 

TDWORRC* 

Rocketdyne 

TMRO 

TRW 

TWODNOZ 

TRW 

URINLA2 

TRW 

VIINT 

TRW 

WAP* 

TRW 

Proprietary 


'indicates  alphanumeric  name  generated  for  this  survey. 
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Table  II-2  —  Alphabetical  Listing  of  Chemical  Laser  Codes  by  Company 


Company/Agency 

Code  Name 

Proprietary 

Type 

Aerospace  Corporation 

DESALE-5 

K,  G 

ELNWD2 

O 

SOS 

K 

Air  Force  Weapons  Laboratory 

ALFA 

K 

APACHE 

K 

BCCLC 

O,  K 

DENTAL 

O,  K,  G 

GIM 

P 

G 

POLRES 

O 

POLRESH 

O 

BDM  Corporation 

GENRING 

O 

GURDM 

O 

IPAGOS 

O 

MPCPAGOS 

O 

Bell  Aerospace  Textron 

ARM-D 

P 

O 

ARM-G 

P 

O 

BLAZE  I 

P 

G 

BLAZE  II 

P 

G 

BLAZE  III 

P 

K,  G 

BLAZE  IV 

P 

K,  G 

BLAZE  V 

P 

G 

BLAZE  VI 

P 

O,  K,  G 

CNDE 

P 

G 

COMOC-SA 

P 

K,  G 

COMOC-TA 

P 

K,  G 

COMOC-2DNS 

P 

K,  G 

COMOC-3DPNS 

P 

K.G 

DIFF-2 

P 

O,  G 

DIFF-3 

P 

O,  G 

GOAD 

P 

O 

NORO-II 

P 

K.G 

Hughes  Aircraft  Company 

OCELOT 

P 

O 

University  of  Illinois 

AFOPTMNORO 

O.K 

MNORO 

K 

NORO  I 

P 

K 

ROPTICS 

P 

O.K 

Los  Alamos  Scientific 

LAPU-2 

O 

Laboratories 

NCFTDPWE 

O 

Perkin-Elmer 

POP 

0 
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Table  II-2  —  Alphabetical  Listing  of  Chemical  Laser  Codes  by  Company  (Continued) 


Company/Agency 

Code  Name 

Proprietary 

Type 

Rocketdyne 

AEROKNS 

K,  G 

ALCHRC 

O,  K,  G 

ALCRRC 

O,  K,  G 

BAREPL 

O 

GOPWR 

O,  K,  G 

HFGOPWR 

O,  K.  G 

LOADPL 

O 

LS-14RGS 

O 

PRE-WATSON 

O 

RASCAL 

P 

O,  K,  G 

TDLCLRC 

P 

O,  K,  G 

TDWORRC 

P 

O 

Sandia  Laboratories 

HFOX 

K 

Science  Applications,  Inc. 

CLSLGM 

O 

GCAL 

K 

SAIC2D 

O 

SAIC2DV 

O 

SAIFHT 

O 

SAIGD 

K,  G 

SAI1D 

O 

SAI2D 

O 

TRW 

ABL 

O,  K,  G 

BLAZER 

O,  K,  G 

BLIST 

P 

G 

CROQ 

P 

O,  K,  G 

GASSER 

P 

G 

GLADV 

P 

G 

KBLIMP 

G 

MCLANC 

P 

G 

MRO 

O,  K,  G 

TMRO 

O,  K.G 

TWODNOZ 

P 

G 

URINLA2 

P 

O 

VIINT 

P 

G 

WAP 

P 

G 

United  Technologies  Research 

CLOQ 

P 

O,  K,  G 

Center  Pratt  &  Whitney 

CLOQ3D 

O,  K,  G 

QFHT 

P 

O 

ROTKIN 

P 

K,  G 

Table  II-3  —  Comparative  Listing  of  Chemical  Laser  Codes  by  General  Type 
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f 


o 

BLAZE  I 
BLAZE  II 
BLAZE  V 
BLIST 

CNDE 

GASSER 

GIM 

GLADV 

KBLIMP 

MCLANC 

TWODNOZ 

VIINT 

WAP 

— - -  -  — 

ALFA 

APACHE 

GCAL 

HFOX 

MNORO 

NOROI 

SOS 

o 

ARM-D 

ARM-G 

BARE  PL 

CLSLGM 

ELNWD2 

GENRING 

GOAD 

GURDM 

IPAGOS 

LAPU-2 

LOADPL 

LS-14  RGS 

MPCPAGOS 

NCFTDPWE 

OCELOT 

POLRES 

POLRESH 

POP 

PRE-WATSON 

QFHT 

SAIC2D 

SAIC2DV 

SAIFHT 

SAI1D 

SAI2D 

TDWORRC 

URINLA2 

K,  G 

AEROKNS 
BLAZE  III 
BLAZE  IV 
COMOC-SA 
COMOC-TA 
C0M0C-20NS 
COMOC-30PNS 
DESALE-5 

NORO-II 

ROTKIN 

SAIGD 

a 

6 

DIFF-2 

DIFF-3 

ut 

6 

AFOPTMNORO 

BCCLC 

ROPTICS 

* 

a 

« 

o' 

ABL 

ALCHRC 
ALCRRC 
BLAZER 
BLAZE  VI 
CLOQ 

CLOQ  3D 

CROQ 

DENTAL 

GOPWR 

HFGOPWR 

MRO 

RASCAL 

TDLCLRC 

TMRO 

II-6 


=  optics,  K  =  kinetic,  G  =  gasdynamic. 


NRL  REPORT  8450 


Table  II-4  —  Nonproprietary  2-D  Codes  as  Functions  of  Basic  Level  of  Detail  and  Geometry 


Company 

Contact 

Telephone  Number 

I.  2-D  Wave  Optics/Kinetics/Gasdynamics  Codes 

Cartesian 

Blazer 

TRW  DSSG 

Don  Bullock 

213-535-3484 

CLOQ  3D 

UTRC 

Paul  E.  Fileger 

305-840-6643 

Cylindrical 

ABL 

TRW  DSSG 

Don  Bullock 

213-535-3484 

CLOQ  3D 

UTRC 

II.  2-D  Wave  Optics/ Kinetics 

Cartesian 

BCCLC 

AFWL/ALR 

Capt.  Ted  Salvi 

505-264-0721 

SAI2D 

SAI 

Jerry  Long 

404-955-2663 

Cylindrical 

SAIC2D 

SAI 

Jerry  Long 

404-955-2663 

SAIC2DV 

SAI 

Jerry  Long 

404-955-2663 

SAIFHT 

SAI 

Jerry  Long 

404-955-2663 

III.  2-D  Wave  Optics 

Cartesian 

CLSLGM 

SAI 

Robert  E.  Hodder 

305-283-3380 

Cylindrical 

BAREPL 

Rocketdyne 

Alexander  Simonoff 

213-884-3346 

GURDM 

BDM 

Tom  Ferguson 

505-264-8568 

LOADPL 

Rocketdyne 

Alexander  Simonoff 

213-884-3346 

PRE-WATSON 

Rocketdyne 

Phil  D.  Briggs 

213-884-3851 

URINLA2 

TRW 

Don  Bullock 

213-535-3484 

CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR/KEY  CONTACT: 

Name:  Donald  L.  Bullock _ 

Organization:  TRW  DSSG _ 

Address:  R1/H62  One  Space  Park.  Redond 


[213)535-3484 


90278 


PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE:_ 

used  with  URINLA2. _ This  is  a  URINLA2  m 


available  documentation:  Annular  Laser  Mode  Studies  Final  Report. 
Program  ABL  User  Manual , 


CODE  SUMMARY  SHEET 


CODE  NAME 


ORIGINATOR/KEY  CONTACT: 

Name:  Oim  Vieceli _ PMn.  (213)  884-3851 

Organization:  Rockwell  International -Rocketdyne  Division _ 

Address;  6633  Canoqa  Ave.,  Canoga  Park,  California  91304 _ 

PRINCIPAL  purpose  and  APPLICATION  OF  code:  Computation  of  small  signal 


ain  or  loaded  gain  from  a  radially  flowing  system  for  use  by  annular 


resonator  codes.  Package  includes  aerodynamics  for  radial  flow  field. 


available  noniMEMTATioM-  Annular  Laser  Optics  Study  Final  Report  (AFWL- 
TR-77-117);  Annular  Laser  Optics  Study  User's  Manual:  Loaded  Cavity  Codes. 


GAS  DYNAMICS 


None 

Simple  Flow  Model 
Detailed  Mixing 


Scheduled  Mixing 


Cylindrical.  Radially  Flowing 
Rectangular.  Linearly  Flowing 
Other 


FEATURES  MODELED 


Laminar  Flow 
Turbulent  Flow 
Boundary  Layer 
Shocks 


/ 


CODE  SUMMARY  SHEET 


CODE  NAME 


AFQPTMNORO 


ORIGINATOR/KEY  CONTACT: 

Name:  L.  H.  Sentroan/T.  Salvi  (AFWL)  (217)  333-1834 

Organization:  Univ.  of  Illinois,  Dept,  of  Aeronautical  &  Astronautical  Eng . 

Address:  Urbana ,  Illinois  61801 _ 

PRINCIPAL  PURPOSE  and  application  of  CODE:  Predict  power  spectral  per- 
formance  of  CW  chemical  lasers  bv  coupling  an  AFWL  strip  mirror  optics 


MNORO 


Combined  model  is  called  AFOPTMNQRQ. 


ui librium  Model 


TR  AAE  79-5,  UILU 


fEATUBES  MODELED 


GASDYNAMICS 


Simple  Flow  Model 
Detailed  Mmnq 


Scheduled  Mmng 
Other 


Cylindrical.  Radially  Flowing 
Rectangular  Linearly  Flowing 
Other 


Cylindrical 

Other 


Lemmar  Flow 
Turbulent  Flow 
Boundary  Layer 
Shock t 


CODE  SUMMARY  SHEET 


CODE  NAME 


ALCHRC* 


ORIGINATOR  KEY  CONTACT 

Name:  Phil  Briggs _ Phone _ L2121  884-3851 _ 

Organization  Rockwell  International -Rocketdvne  Division _ 

Address:  6833  Canoga  A ve.,  Canoga  Park,  California  913Q4 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE  LS-14  resonator  parameter 

selection,  assess  mode  control,  performance  predictions  for  power _ 

extraction  and  beam  quality,  set/verify  design  requirements.  Analysis  of 

general  HSURIA  with  reflaxicon.  Kinetics  and  aasdvnamics  modeled  hv _ 

AEROKNS  developed  under  ALPS  program.  See  AEROKNS. _ 


AVAILABLE  DOCUMENTATION  _  Various^ 


^ - .^CATEGORY 

OPTICS 

KINETICS 

gasoynamics 

A  TT  « 

Non# 

None 

None 

LEVEL 

Sample  Feory  Perot 

Simple  Satureted  Ga«n 

Simple  Flow  Model 

• 

Denned  Resonator 

e 

Oetaiied  Kinetics 

e 

Detailed  Mi«mg 

• 

h'  -----  -  | 

cw 

Premised 

Geometrical 

Pulsed 

Scheduled  Mmng 

TYPE 

Physical 

e 

• 

e 

HF  of 

Other 

e 

Other 

• 

Standing  Wave 

e 

Annular  Radially  Flowmq 

e 

Cylindrical  Radially  Flowing 

GEOMETRY 

• 

0 

Compact 

Transversely  Flowing 

Other 

Rectangular  Linearly  flowing 

Other 

• 

Annular 

e 

1  D 

e 

i  D 

GRIO  DIMENSION 

• 

1  D 

2  D 

2  0 

ID 

3  0 

3  0 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

• 

Cylindrical 

e 

Cylindrical 

e 

Cylindrical 

Other 

Other 

Other 

Misalignments 

Aberrations 

e 

Single  Line 

Multiline 

Lammar  Flow 

Turbulent  Flow 

FEATURES  MODELED 

Deformable  Mirror* 

e 

Line  Broadening 

e 

Boundary  Laver 

• 

Far  Field  Performance 

Other 

Shock* 

• 

Other 

e 

Other 

*Axi symmetric  Loaded  Cavity  HSURIA  Resonator  Code. 


CODE  SUMMARY  SHEET 


CODE  NAME: 


I 

i 

i 


ALCRRC*. 


ORIGINATOR/KEY  CONTACT. 

N.m.:  Phil  D.  Briggs _ Phon.  (213)  884-3851 _ 

Organization:  Rockewell  International -Rocketdvne  Division _ 

Address:  6633  Canoga  Ave..  Canoaa  Park.  California _ 91304 _ 

principal  purpose  AND  application  of  code:  Ring  resonator  parameter _ 

selection^  assess  mode  control,  performance  prediction  for  pnwer  and _ 

beam  quality,  set/verify  design  reoui rements. _ tOilfili.es .and  mi*ina-mQdfi.l.£ 

included  -  see  AEROKNS.  _ 


AVAILABLE  DOCUMENTATION  -Various. 


— .^CATEGORV 

A  r  T  R 1 B  U 

OPTICS 

KINETICS 

GASOYNAMICS 

Non* 

Nona 

Nona 

LEVEL 

SimpI*  Fabry  P«fOt 

Simpla  Saturated  Gem 

Simple  Flow  Model 

• 

Otiaded  Reionaior 

e 

Detailed  Kinetics 

a 

Detailed  Miamg 

e 

CW 

Premised 

TYPE 

Geometrical 

Pulsed 

e 

Scheduled  Miamg 

• 

Physical 

a 

HF  OF 

Other 

a 

Other 

Standing  Wave 

a 

Annular  Radially  Flowring 

a 

Cylindrical  Radially  Flowing 

GEOMETRY 

• 

• 

Ring 

Compact 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowing 

Other 

• 

Annular 

(Transverse  0 'mansion  i 

a 

1  0 

a 

1  D 

GRtD  DIMENSION 

• 

1  D 

2  0 

2  0 

2  0 

3  D 

3  0 

Cartesian 

Cartesian 

COORDINATE  SVSTEM 

• 

Cylindrical 

a 

Cylindrical 

a 

Cylindrical 

Other 

Other 

Other 

Misalignments 

Single  Line 

Laminar  Flow 

FEATURES  MODELED 

• 

Aberrations 

a 

Multiline 

Turbulent  Flow 

OetormaMe  Mirrors 

a 

a 

Boundary  Layer 

• 

Far  Ftatd  Parformanca 

Other 

Shocks 

• 

Other 

a 

Other 

*Axi symmetric  Loaded  Cavity  Ring  Resonator  Code. 


i 


CODE  SUMMARY  SHEET 


CODE  NAME. 


ALFA 


ORIGINATOR/KEY  CONTACT: 

Name:  N-  L.  Rapaqnani _ Phnn.  (505)  844-9836 

Organisation:  Air  Force  Weapons  Laboratory _ 

Address:  AFWL/ARAC.  Kirtland  AFB .  New  Mexico  87117 _ 

PRINCIPAL  PURPOSE  and  application  OF  copp:  Models  any  chemically 
pumped  mixing  laser  system  including  electronic  transition  types; 
contains  Fabry  Perot  optics  model. _ 


AVAILABLE  DOCUMENTATION:  ALFA.  AFWL-TR-78-1 9 


^"-^^CATEGOAY 

ATTRIBUTE  _ 

OPTICS 

KINETICS 

GASOYNAMICS 

Non# 

None 

None 

LEVEL 

• 

Simple  Fabry  Rerot 

Simple  Saturated  Gam 

Simple  Flow  Model 

OetaileU  Riiomtor 

e 

Oetailed  Kinetics 

e 

Oeteiled  Muting 

e 

CW 

Premised 

• 

Geometrical 

Puisad 

Scheduled  Mixing 

TYPE 

Phv*tCJl 

e 

HF  OF 

e 

Other 

e 

Other 

Standing  /lave 

Annular.  Radially  Flowing 

e 

Cylindrical.  Radially  Flowing 

geometry 

Compact 

Annular 

Transversely  Flowing 

Other 

e 

Rectangular  Linearly  Flowing 
Other 

1  0 

1  0 

GRID  DIMENSION 

• 

1  0 

e 

2  D 

e 

2  0 

2  0 

SO 

3  0 

• 

Cartesian 

e 

Cartesian 

e 

Cartesian 

COORDINATE  SYSTEM 

• 

Cylindrical 

e 

Cylindrical 

e 

Cylindrical 

Oth#» 

Other 

Other 

Misahgnmants 

e 

e 

Laminar  Flow 

FEATURES  VOOEIEO 

Aberrations 

e 

Multiline 

e 

Turbulent  Flow 

Deformable  Mirrors 

e 

Line  Broedenmg 

e 

Boundery  Layer 

Far  Field  Performance 

e 

Other 

e 

Shocks 

Other 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME 


ORIGINATOR/KEY  CONTACT: 

Name:  N.  L.  Rapaqnani _ Phone _ 

Organization:  Air  Force  Weapons  Laboratory _ 

Address:  AFWL/ARAC,  Kirtland  AFB.  New  Mexico  87117 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE:  Models  < 
mixing  laser  system  in 


CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR/KEY  CONTACT: 

Name:  S.  W.  Zelaznv _ Ph»n»  (716)  297-1Q0C 

Organization:  Bell  Aerospace  Textron _ 

Address:  P.0.  Box  1.  Buffalo.  New  York  14240 


PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE.Jk 

Models  HSURIA  and  ring  resonators.  Uses  stri 


^^^CATEGO«Y 

ATTRJBUT€^-*^_ 


None 

Simple  Fabry  Perot 
Detailed  Resonator 


Geomttrical 

Physical 


Standing  Wave 
R»rtg 

Com  pact 
Annular 


GRID  OiMENSlON 


COORO»NAT6  SYSTEM 


FEATURES  MOOClEO 


0 


Cartesian 

Cylindrical 

Other 


Misalignments 
Aberrations 
Oetormabte  Mirrors 
Far  Field  Performance 
Other 


i 

1 


Nona 

Simple  Saturated  Gam 
Detailed  Kinetics 


Annular 

Radially  Flowing 

Transver 

saiy  Flowing 

Other 

Cartesian 

Cylindrical 

Other 


Single  Line 
Multiline 
Line  Broedenmg 
Other 


GASDYNAMtCS 


None 

Simple  Flow  Model 
Detailed  Miamg 


Premised 
Scheduled  Mining 
Other 


Cylindrical  Radially  Flowing 
Rectangular  Linearly  Flowing 
Other 


1  D 

2  O  Quasi  20 

3  O 


Cartesian 

Cylindrical 

Other 


Lemmar  Flow 
Turbulent  Flow 
Boundary  Layer 
Shocks 
Other 


CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR/KEY  CONTACT: 

M»mn-  S.  W.  Zelazny? _ Phone:  (716)  297-JQQfl - 

Organization:  Bel  1_Aero_space  Textron _ _ — - - - 

Address:  P.0.  Box  1.  Buffalo.  New  York  14240 _ _ _ 

principal  purpose  and  application  of  ponF:  Resonator  analysis  codes, 
ics  code  models  HSURIA  (wi 


ame  c 


interactively.  (See  appendix  C,  table  2 


[I;  ■jL+l'JltJMl 


^^^CATEGORY 
ATTRIBUTE^ - 


GRID  DIMENSION 


COORDINATE  SYSTEM 


FEATURES  MODELED 


B 


None 

Simple  Febry  Perot 
Detailed  Resonator 


Geometrical 

Physical 


Standing  Wave 
fling 
Compact 
Annular 


(Transverse  Dimension) 

1  O 

2  O 


Cartesian 

Cylindrical 

Other 


Misalignments 
Aberrations 
Deformable  Mirrors 
Far  Field  Performance 
Other 


None 

Simple  Saturated  Gam 
Detailed  Kinetics 


Annular.  Radially  Flowing 
Transversely  Flowing 
Other 


Cartesian 

Cylindrical 

Other 


Single  Line 
Multiline 
Line  Broadening 
Other 


GASDYNAMICS 


None 

Simple  Flow  Model 
Oetailed  Miamg 


Premised 
Scheduled  Miamg 
Other 


Cylindrical.  Radially  Flowing 
Rectangular.  Linearly  Flowing 
Other 


Cartesian 

Cylindrical 

Other 


Laminar  Flow 
Turbulent  Flow 
Boundary  Layer 
Shocks 
Other 


CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR/KEY  CONTACT: 

Nam«-  Alexander  M.  Simonoff _ (213)  884-3346 

Organization:  Rocketdyne  Division,  Rockwell  International _ 

Address:  6633  Canoga  Avenue,  Canoqa  Park,  California  91304 _ 

principal  purpose  and  application  of  code:  The  code  was  designed 
model  a  half-symnetric  unstable  resonator  with  an  internal  axi 


(HSURIA).  Performance  predictions  for  beam  quality  and  mode  los 


difference,  set/verify  design  requirements. 


CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR/KEY  CONTACT. 

Nam«:  CdPt ■  Ted  Sal vi _ Phnn»  (505)  844  -0721 _ _ 

Organization:  Air  Force  Weapons  Laboratory _ 

Address:  AFWL/ALR,  Kirtland  ARB,  New  Mexico  87115 


PRINCIPAL  PURPOSE  AND  APPLICATION  OF  rnnF-  Models  lasers  with  conventional 


naasBEi«ra 


Contains  C0o  GDL  kinetics  and  shock  wave  phase  sheets. 


AVAILABLE  DOCUMENTATION:  _  None 


GASDYNAMIC- 


Simple  Flow  Model 
Detailed  Mixing 


FEATURES  MODELED 


♦Baumgardner  Cartesian  coordinate  laser  code 


CODE  SUMMARY  SHEET 


CODE  NAME. 


BLAZER 


i 


j 


ORIGINATOR 'KEY  CONTACT; 

Name:  Donald  L.  Bullock _ (213)  535-3484 

Organization:  TRW  DSSG _ 

Address:  R 1/ 1 162,  One  Space  Park,  Redondo  Beach,  California  90278 

principal  purpose  and  application  OF  code:  Models  the  optical  perfor¬ 
mance  of  linear  b^nk  CW  HF  and  DF  chemical  lasers.  BLASER  is  a  3-D 
model .  Used  as  de  ,n  tools  for  BDL,  NACL,  MIRACL. _ 


available  nociiMFNT ATioN •  The  BLAZER  and  MRQ  Codes,  TRW,  June  1978 
(theory).  BLAZER  User  Manual  (includes  use  of  MRO),  TRW,  November  1978. 


ATE  GORY 

OPTICS 

KINETICS 

GASDYNAMICS 

ATTRIBUTE^^^^ 

None 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gain 

Simple  Flow  Model 

• 

Oetailed  Resonator 

• 

Detailed  Kinetics 

• 

Detailed  Mixing 

• 

CW 

Premixed 

Geometrical 

Pulsed 

Scheduled  Mixing 

TYPE 

Physical 

• 

• 

• 

HF  OF 

Other 

Other 

• 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical.  Radially  Flowing 

geometry 

• 

• 

Ring 

Compact 

Annular 

• 

Transversely  Flowing 

Other 

• 

Rectangular.  Linearly  Flowing 

Other 

[Transverse  Dimension) 

y  d 

• 

1  0 

GRID  DIMENSION 

1  D 

• 

2  D 

2  0 

• 

2  D 

3  0 

3  0 

• 

Cartesian 

• 

Cartesian 

• 

Cartesian 

coordinate  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

• 

Misalignments 

Single  Line 

Laminar  Flow 

• 

Aberrations 

Multiline 

Turbulent  Flow 

features  modeled 

• 

Deformable  Mirrors 

• 

Line  Broadening 

Boundary  Laver 

• 

Far-Field  Performance 

Other 

Shocks 

Other 

• 

Other 

I 

I 


COOE  SUMMARY  SHEET 


CODE  NAME: 


BLAZE  I 


L 


J 


ORIGINATOR  /KEY  CONTACT: 

Mama-  s.  W.  Zelazny _ Phone _ (71$)  22Z~IflflQ _ 

Organisation Bell  Aerospace  Textron _ 

Address:  P-0-  Box  1,  8uffa1o,  New  York  14240 _ 

principal  purpose  AND  APPLICATION  OF  coop  1 -0  fluid  code  with  general 
chemistry  and  no  optics.  Combustor  and  cavity  analysis.  (See  appendix 
C,  table  1 ) . _ 


AVAILABLE  DOCUMENTATION: 


i 


CODE  SUMMARY  SHEET  CODE  NAME: 


ORIGINATOR/KEY  CONTACT: 

Name.  S.  W.  Zelazny _ Phone:. 

Organization:  Bel  1  Aerospace  Textron _ 

Address:  p-0-  Box  1,  Buffalo,  New  York  14240 
principal  purpose  AND  application  OF  code:  Detailed  mixing  code  with 
general  chemistry  and  Fabry-Perot  optics.  Combustor  analysis  and 
cavity  analysis.  (See  appendix  C.  table  11. _ 


AVAILABLE  DOCUMENTATION: 


BLAZE  II 


(716)  297-1000 


^'^-'^CATEGORY 

OPTICS 

KINETICS 

GASDYNAMICS 

ATTRIBUTE 

_ 

None 

None 

None 

LEVEL 

• 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

Detailed  Resonator 

Detailed  Kinetics 

• 

Detailed  Mixing 

CW 

• 

Premixed 

Geometrical 

Pulsed 

Scheduled  Mixing 

TYPE 

Physical 

• 

HF.  OF 

• 

Other 

Other 

Standing  Wave 

Annular.  Radially  Flowing 

• 

Cylindrical.  Radially  Flowing 

GEOMETRY 

Ring 

Compact 

Annular 

Transversely  Flowing 

Other 

# 

Rectangular.  Linearly  Flowing 

Other 

(Transverse  Oimensioni 

1  0 

• 

1  D 

GRID  DIMENSION 

1  0 

2  0 

2  0 

2  0 

3  D 

3  0 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

-- 

Other 

Misalignments 

Single  line 

• 

Laminar  Flow 

FEATURES  MOOELEO 

Aberrations 

Deformable  Mirrors 

• 

Turbulent  Flow 

Multiline 

Line  Broadening 

Boundary  Layer 

Far  Field  Performance 

Other 

Shocks 

Other 

_ 

Other 

I 


COOE  SUMMARY  SHEET 


CODE  NAME: 


BLAZE  III 


i  - 1 

ORIGINATOR/KEY  CONTACT: 

Nam*-  $■  W.  Zelazny _ Phnn„  (716)  297-1000 _ _ 

Organization-.  Bell  Aerospace  Textron _ 

Address:  P-0-  Box  1,  Buffalo,  New  York  14240 _ 

principal  PURPOSE  and  application  OF  CODE:  2-P  mixing  code  with  general  . 

chemistry.  Combustor  nozzle,  cavity,  diffuser,  and  ejectors  analysis. 

.  JlQ.  OP.tlCS. _ (See  ..appendix  C.  table  1). _ 


AVAILABLE  DOCUMENTATION: 


^\CATEGORY 

A  TT  R 1 8  U 

OPTICS 

KINETICS 

GASOYNAMICS 

• 

None 

None 

None 

•  CcVEl 

Simple  Fabry  Perot 

Simple  Saturated  Gain 

Simple  Flow  Model 

Detailed  Resonator 

Detailed  Kinetics 

• 

Detailed  Mixing 

CW 

Premixed 

TYPE 

Geometrical 

Physical 

Pulsed 

Scheduled  Mixing 

HF.  DF 

• 

Other 

Other 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical.  Radially  Flowing 

GEOMETRY 

Compact 

Annular 

Transversely  Flowing 

Other 

Rectangular.  Linearly  Flowing 

Other 

(Transverse  Dimension) 

1  D 

1  D 

GRIO  OlMENSION 

1  D 

2  D 

e 

2  D 

2  D 

3  0 

3  D 

Cartesian 

C  artesian 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

Misalignments 

Single  Line 

• 

Laminar  Flow 

FEATURES  MOOEIED 

Aberrations 

Multiline 

• 

Turbulent  Flow 

Deformable  Mirrors 

Line  Broadening 

• 

Boundary  Layer 

Far- Field  Performance 

Other 

Shocks 

Other 

_ 

Other 

J. 


CODE  SUMMARY  SHEET 


CODE  NAME: 


BLAZE  IV 


i 


.j 


ORIGINATOR/KEY  CONTACT: 

Name:  _  . S.  W.  Zelazny _ Phone:  (716)  297-1 QOQ 

Organization:  Bell  Aerospace  Textron _ 

Address:  P.0.  Box  1.  Buffalo.  New  York  14240 _ 

PRINCIPAL  PURPOSE  and  application  OF  CODE:  2-D  fixing  code  with  general 
chemistry.  (See  appendix  C.  table  1). _ _ 


AVAILABLE  DOCUMENTATION: 


^^CATEGORY 

ATT  R  1  B 

OPTICS 

KINETICS 

GASDYNAMICS 

None 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

Detailed  Resonator 

Detailed  Kinetics 

• 

Oetatled  Mixing 

CW 

Premixed 

TYPE 

Geometrical 

Physical 

Pulsed 

Scheduled  Mixing 

HF.  OF 

• 

Other 

Other 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical.  Radially  Flowing 

GEOMETRY 

Ring 

Compact 

Annular 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowing 

Other 

(Transverse  Dimension) 

1  0 

1  0 

GRID  DIMENSION 

1  D 

2  D 

• 

2  0 

2  0 

3  D 

3  D 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

Misalignments 

Single  Line 

• 

Laminar  Flow 

Aberrations 

• 

Turbulent  Flow 

FEATURES  MOOELEO 

Multiline 

Deformable  Mirrors 

Line  Broadening 

Boundary  Layer 

Far- Field  Performance 

Other 

Shocks 

Other 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME. 


BLAZE  V 


j 


ORIGINATOR/KEY  CONTACT.  I 

Name:  S.  W.  Zelazny _ Phone  (716)  297-1000 

Organization:  Bell  Aerospace  Textron _ 

Address:  P.0.  Box  1«  Buffalo,  New  York-  14240 _ 

PRINCIPAL  PURPOSE  and  application  OF  POPE:  2-P  mixing  finite  difference 

code  used  for  nozzle,  fluid,  and  thermal  analysis.  (See  appendix  C, _ 

table  1). _ , 


AVAILABLE  DOCUMENTATION: 


^■^■^CATEGORY 

attribute" 

OPTICS 

KINETICS 

GASDYNAMICS 

D 

None 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

■ 

Detailed  Resonator 

Detailed  Kinetics 

Detailed  Mixing 

j 

CW 

Premixed 

Geometrical 

Pulsed 

Scheduled  Mixing 

TYPE 

Physical 

if 

HF.  DF 

Other 

■ 

Other 

■ 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical.  Radially  Flowing 

GEOMETRY 

1 

Ring 

Compact 

Annular 

Transversely  Flowing 

Other 

Rectangular.  Linearly  Flowing 

Other 

■ 

(Transverse  Dimension) 

1  0 

1  D 

GRID  DIMENSION 

■ 

1  0 

2  0 

2  D 

■ 

2  0 

3  0 

3  D 

■ 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

■ 

Other 

Other 

Other 

■ 

Misalignments 

Aberrations 

■ 

Single  Line 

Multiline 

D 

Laminar  Flow 

Turbulent  Flow 

FEATURES  MOOELED 

1 

Deformable  Mirrors 

■ 

Ime  Broadening 

□ 

Boundary  Layer 

■ 

Far  Field  Performance 

Other 

Shocks 

I 

Other 

■ 

■ 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME 


l 


J 


ORIGINATOR/KEY  CONTACT: 

Name:  S.  W.  Zelazny _ (716)  297-1000 _ 

Organization  Bell  Aerospace  Textron _ 

Address:  P.0.  Box  1,  Buffalo,  New  York  14240 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

3-D  optics  and  mixing  code  using  finite  difference,  FFT,  and  rotational 
noneauil ibrium  models  for  optics  and  fluid  analysis.  (See  appendix  C, 
table  1 ). _ 


AVAILABLE  DOCUMENTATION: 


^^^CATEGORY 

OPTICS 

KINETICS 

GAS  DYNAMICS 

A  TTR 1 BU 

Nona 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

• 

Detailed  Resonator 

Detailed  Kinetics 

Oetaiied  Mixing 

CW 

Premixed 

TYPE 

Geometrical 

Pulsed 

Scheduled  Mixing 

• 

Physical 

HF,  OF 

e 

Other 

Other 

Standing  Wave 

Annular  Radially  Flowing 

Cylindrical  Radially  Flowing 

GEOMETRY 

Ring 

Compact 

Annular 

Other 

Rectangular  Linearly  Flowing 

Other 

(Transverse  Dimension) 

1  0 

1  D 

GRID  DIMENSION 

1  0 

2  0 

2  0 

• 

2  D 

3  0 

e 

3  0 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

Misalignments 

Aberrations 

Single  Line 

e 

Laminar  Flow 

Turbulent  Flow 

FEATURES  MOOELED 

Multiline 

Deformable  Mirrors 

Line  Broadening 

e 

Boundary  Layer 

Far  Field  Performance 

Other 

Shocks 

Other 

_ 

Other 

I 


i 


I 


CODE  SUMMARY  SHEET 


CODE  NAME 


ORIGINATOR/KEY  CONTACT: 

Nam*:  R.  Htighes/D.  Haflinqer/H.  W.  Behrens  Phone  (213)  536-2757 _ _ 

Organization:  TRW  DSSG _ _ _ 

Address:  R1/1038,  One  Space  Park,  Redondo  Beach,  California  90278 

principal  PURPOSE  AND  application  OF  CODE:  BUST  (Boundary  Layer  Inte- 

ates  nonsimilar 


laminar 


Mil  in  «  (iiil  cw  ail  tn'in 


available  documentation:  Internal  Report:  "A  Description  of  the  Laminar 
nteqral  Boundary  Layer  Model,"  TRW  Report,  August  1977. 


CODE  SUMMARY  SHEET 


CODE  NAME. 


ORIGINATOR/KEY  CONTACT: 

Name:  Paul  E.  Fileger _ Phnn«  (305)  840-6643 

Organization.  United  Technologies  Research  Center _ 

Address:  P.Q.  Box  2691.  MX-R48,  West  Palm  Beach,  Florida  33402 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

The  CLOO  code  was  developed  to  analyze  linear  chemical  laser  systems 


available  nofuiMFNTATioN-  R.  J.  Hall,  "Rotational  Nonequilibrium  and  Line- 
Selected  Operation  in  CW  OF  Chemical  Lasers,"  IEEE  JOE,  Vol  QE-12,  p  453 


^^-^CATEGOBY 

ATTRIBUTE 


GRIO  DIMENSION 


COORDINATE  SYSTEM 


FEATURES  MODELED 


I 


None 

Simple  Fabry  Perot 
Detailed  Resonator 


Geometrical 

Physical 


Standing  Wave 
Ring 

Compact 

Annular 


(Transverse  Dimension) 

1  O 

2  O 


Cartesian 

Cylindrical 

Other 


Misalignments 
Aberrations 
Deformable  Mirrors 
Far  Field  Performance 
Other 


None 

Simple  Saturated  Gam 
Detailed  Kinetics 


Annular.  Radially  Flowing 
Transversely  Flowing 
Other 


GASOYNAM1CS 


None 

Simple  Flow  Model 
Detailed  Mixing 


Premixed 
Scheduled  Mixing 
Other 


Cylindrical.  Radially  Flowing 
Rectangular.  Linearly  Flowing 
Other 


Cartesian 

Cylindrical 

Other 


Single  Line 
Multtlme 
Line  Broadening 
Other 


Cartesian 

Cylindrical 

Other 


Laminar  Flow 
Turbulent  Flow 
Boundary  Layer 
Shocks 
Other 


CODE  SUMMARY  SHEET 


CODE  NAME: 


J 


ORIGINATOR/KEY  CONTACT. 

Name:  Paul  E.  Fileqer _ Ph»n«  (305)  840-6643 _ 

Organization:  United  Technologies  Research  Center _ 

Address:  P.0.  Box  2691.  MS-R-48.  West  Palm  Beach,  Florida  33402 _ 

principal  PURPOSE  ANO  application  OF  nnpg  CL0Q3D  is  an  input  scheduled 
code  for  analyzing  HEL  chemical  lasers  using  wave  optics  coupled  to  rota¬ 
tional  nonequilibrium  kinetics  or  to  equilibrium  kinetics  (HF  or  OF). 


available  documentation:  User's  manual  to  be  published  in  February  1980. 


^^^CATEGORY 

ATTRIBUTE**"*'*' — 

OPTICS 

KINETICS 

GASOYNAMICS 

■ 

None 

■ 

None 

■ 

None 

LEVEL 

■ 

Simple  Fabrv  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

B 

betailed  Resonator 

B 

Detailed  Kinetics 

B 

Detailed  Mixing 

■ 

CW 

■ 

Premixed 

TYPE 

P 

Geometrical 

H 

Pulsed 

Scheduled  Mixing 

E 

Physical 

□ 

HF.  DF 

Other 

■ 

■ 

Other 

■ 

□ 

Standing  Wave 

B 

Annular.  Radially  Flowing 

B 

Cylindrical  Radially  Flowing 

GEOMETRY 

0 

Ring 

Compact 

B 

Transversaly  Flowing 

Other 

B 

Rectangular.  Linearly  Flowing 

Other 

□ 

Annular 

H 

■ 

■ 

(Transverse  Dimension) 

□ 

1  D 

B 

1  D 

GRIO  OlMENSlON 

1  0 

H 

2  D 

2  D 

□ 

2  0 

■ 

3  0 

■ 

3  D 

B 

Cartesian 

Q 

Cartesian 

B 

Cartesian 

COORDINATE  SYSTEM 

K3 

Cylindrical 

o 

Cylindrical 

Cylindrical 

□ 

Other 

■ 

Other 

■ 

Other 

□ 

Misalignments 

n 

Single  Line 

□ 

Laminar  Flow 

FEATURES  MODELED 

□ 

Aberrations 

Q 

B 

Turbulent  Flow 

Multiline 

□ 

Deformable  Mirrors 

O 

Line  Broadening 

m 

Boundary  Layer 

Far  Field  Performance 

Other 

■ 

Shocks 

n 

Other 

B 

S3 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME 


CLSLGM* 


i 


J 


ORIGINATOR  KEY  CONTACT 

Name;  Peter  R.  Carlson/Robert  E.  Hodder  Phon#  (305)  283-3380 _ __ 

Organization.  Science  Applications  Inc. _ 

Address:  201  SW  Monterey  Rd.,  Suite  30,  Stuart,  Florida  33494 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  rnnp  Assess  optical  performance  of 

_ MIRA.CL  device  before,  during,  and  after  acceptance  testing _ 

Essentially  same  theory/ formal  ism  developed  by  Sziklas _ 

and  Siegman  for  the  Pratt  &  Whitney  SOQ  codes. _ 


available  documentation  "Chemical -Laser  Scaling  -  Law  Gain  Model 
— Analysis."  P. Carlson  and  R.  Hodder.  SAI  Technical  Memorandum  to  D. 
_ HnUeman  and  J.  Streoack  (September  25. . 1979). _ 


CATEGORY 
ATTRIBUTE 


OPTICS 


KINETICS 


GASOVNAMICS 


LEVEL 


Non* 

Simple  F  abr>  Peiot 
Detailed  Resonator 


Non# 

Simple  Satur*»«<j  Gam 


None 

S-rnpie  Flow  Mod*' 
Detailed  M>»«ng 


Geometrical 

Physical 


CA 
Putted 
hF  of 
Other 


Premised 
Scheduled  M.sing 

Oth#r 


GEOMETRY 


Standing  A|y« 
Ring 

Compact 

Annular 


Annular  Radially  Flowing 
Transversely  Flowing 
Other 


Cylindrical  Radia  Flowing 
Rectangular  Lmearlv  Flowing 
Othar 


GRID  OIMENSION 


(Transverse  0*mensi< 

1  D 

2  0 


1  0 

2  D 

3  0 


t  0 
2  0 
3  D 


COORDINATE  SYSTEM 


Cartesian 

Cylindrical 

Othar 


Cartesian 

Cylindrical 

Other 


Cartesian 

Cylindrical 

Other 


FEATURES  MOOELEO 


Misalignments 
Aberrations 
Deformable  Mirrors 
Far  Field  Performance 
Other 


Single  Line 
Multiline 
Lme  Broadening 
Other 


Lamina'  F  iqw 
Turbulent  Flow 
Boundary  Layer 
S nocks 
Other 


♦Chemical -Laser  Scaling  -  Law  Gain  Model 


CODE  SUMMARY  SHEET 


CODE  NAME: 


CNCDE 


ORIGINATOR /KEY  CONTACT. 

Name:  S.  W.  Zelazny _ Phnnn  iZiiil  297-1000 

Organization:  Bell  Aerospace  Textron _ 

Address:  P.0.  Box  1.  Buffalo,  New  York  14240 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

1-0  flow  analysis  code  analysis  of  combustor,  nozzle,  cavity,  diffuser 
and  ejectors.  (See  appendix  C,  table  1). _ _ 


AVAILABLE  DOCUMENTATION: 


ATE  GORY 

ATTRiauTE*^^^ 

OPTICS 

KINETICS 

GASDYNAMICS 

Non# 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

Detailed  Resonator 

Detailed  Kinetics 

Detailed  Mining 

CW 

• 

Premised 

TYPE 

Geometrical 

Physical 

Pulsed 

Scheduled  M»n«ng 

HF  DF 

Other 

Other 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical  Radially  Flowing 

GEOMETRY 

Ring 

Compact 

Annular 

Transversely  flowing 

Other 

Rectangular  linearly  Flowing 

Other 

i  Transverse  Oimensiom 

1  D 

• 

1  O 

GRID  OiMENSlON 

1  O 

2  D 

2  O 

2  O 

3  D 

3  D 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

.  _  _  - 

Other 

Misalignments 

Single  Line 

Laminar  Flow 

FEATURES  MOOflED 

Aberrations 

Multrlme 

Turbulent  Flow 

Oeto»mab»e  Mirrors 

Lm«  Broadening 

Boundary  Laver 

Far  Field  Performance 

Other 

Shock* 

_ 

Other 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME: 


COMOC-SA 


L 


J 


ORIGINATOR/KEY  CONTACT: 

Name:  S.  W.  Zelazny _ Phnna  (716)  297-1000 _ 

Organization.  Bell  Aerospace  Textron _ 

Address:  P.0.  Box  1,  Buffalo,  New  York  14240 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

2-0  finite  element  code  for  the  structural  analysis  of  combustor,  nozzle 
and  optics.  (See  appendix  C,  table  1.) _ 


AVAILABLE  DOCUMENTATION: 


CODE  SUMMARY  SHEET 


CODE  NAME: 


COMOC-TA 


L 


J 


ORIGINATOR /KEY  CONTACT: 

Name:  S.  W.  Zelazny _ Phn..:  (716  )  297-1000 

Organization:  Bell  Aerospace  Textron _ 

Address:  P.0.  Box  1,  Buffalo.  New  York  14240 _ 


PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

2-D  thermal  analysis  (finite  element)  code  used  to  analyze  combustor 
nozzle. and  optics.  (See  appendix  C,  table  1.) _ 


I 


AVAILABLE  DOCUMENTATION: 


CATEGORY 
ATTRIBUTE 


OPTICS 


KINETICS 


GASOYNAMICS 


LEVEL 


None 

Simple  Fabry  Perot 
Detailed  Resonator 


None 

Simple  Saturated  Ga»n 
Oetaiied  Kinetics 


None 

Simple  Flow  Model 
Detailed  Mining 


Geometrical 

Physical 


CW 
Pulsed 
HF  OF 
Other 


Premised 
Scheduled  Mu 
Other 


GEOMETRY 


Standing  Wave 
Ring 
Compact 
Annular 


Annular  Radially  Flowing 
Transversely  Flowing 
Other 


Cylindrical  Radially  Flowing 
Rectangular  Linearly  Flowing 
Other 


GRID  DIMENSION 


(Transverse  Oimensionl 
1  0 
2  D 


1  0 

2  D 

3  0 


1  O 

2  D 

3  O 


COORDINATE  SYSTEM 


Cartesian 

Cylindrical 

Other 


Cartesian 

Cylindrical 

Other 


Cartesian 

Cylindrical 

Other 


FEATURES  MOOELED 


Misalignments 
Aberrations 
Oeformable  Mirrors 
Far  Field  Performance 
Other 


Single  Line 
Multiline 
Line  Broadening 
Other 


Laminar  Flow 
Turbulent  Flow 
Boundary  Laver 
Shocks 
Other 


COOE  SUMMARY  SHEET  CODE  NAME: 


ORIGINATOR/KEY  CONTACT: 

Name:  S.  W.  Zelazny _  _  Phone 

Organization:  Bell  Aerospace  Textron _ 

Address:  P.G.  Box  1,  Buffalo,  New  York  14240 

PRINCIPAL  purpose  AND  application  OF  POPE:  2-D  finite  element  mixing  code 
with  simple  chemistry  used  for  cavity  and  di ffuser/e.iector  analysis  (See 
appendix  C .  tabl  el). _ 


AVAILABLE  DOCUMENTATION: 


CQMQC-2DNS 


(716)  297-1000 


^^^CATEGORY 

OPTICS 

KINETICS 

GASDYN  AMICS 

A  TT  R  l  B  U 

• 

None 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

— 

Detailed  Resonator 

Detailed  Kinetics 

• 

™  Dfetaiied  Mining 

CW 

Premised 

TYPE 

Geometrical 

Physical 

Pulsed 

Scheduled  Mining 

HF  OF 

• 

Other 

Other 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical  Radially  Flowing 

GEOMETRY 

fling 

Compact 

Annular 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowing 

Other 

(Transverse  Dtmensioni 

1  D 

1  D 

GRID  DIMENSION 

1  0 

2  0 

• 

2  D 

2  D 

3  0 

3  D 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

Misalignments 

Single  Line 

• 

Laminar  Flow 

Aberrations 

Multiline 

• 

Turbulent  Flow 

FEATURES  MODELED 

Deformable  Mirrors 

Line  Broadening 

Boundary  Layer 

Far  Field  Performance 

Other 

Shocks 

Other 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME: 


C0M0C-3DPNS 


L 


J 


ORIGINATOR/KEY  CONTACT: 

Nama:  $■  W.  Zelazny _ PHnn.  (716)  297-1000 _ . 

Organization:  Bell  Aerospace  Textron _ 

Address-  P.0.  Box  1,  Buffalo,  New  York  14240 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

3-D  mixing  code,  finite  element  with  simple  chemistry  used  for  combustor 
and  cavity  analysis  (See  appendix  C,  table  1.) _ _ 


AVAILABLE  DOCUMENTATION. 


"  - ^CATEGORY 

ATTRIBUTe'^'*^^^ 

OPTICS 

KINETICS 

GASOYNAMICS 

None 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

Detailed  Resonator 

Detailed  Kinetics 

Detailed  Muting 

CW 

Premised 

TYPE 

Geometrical 

Physical 

Pulsed 

Scheduled  Mining 

HF.  DF 

Other 

Other 

Standing  Wave 

Annular,  Radially  Flowing 

Cylindrical  Radially  Flowing 

GEOMETRY 

fling 

Compact 

Annular 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowing 

Other 

(Transverse  Dimensioni 

1  D 

1  D 

GRID  DIMENSION 

1  D 

2  D 

2  D 

2  0 

3  D 

3  D 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

■ 

Misalignments 

■ 

Single  Line 

D 

Laminar  Flow 

Aberrations 

Multiline 

Turbulent  Flow 

FEATURES  MODELED 

■ 

Oeformable  Mirrors 

■ 

B 

Lme  Broadening 

Boundary  Layer 

Far  Field  Performance 

Other 

Shocks 

9 

Other 

D 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME: 


CROQ 


i 


j 


ORIGINATOR/KEY  CONTACT: 

Mama-  Donald  L.  Bullock _ (213)  535-3484 _ 

Organization:  TRW  DSSG _ _ 

Address:  R1/H62  One  Space  Park,  Redondo  Beach,  California  90278 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

Models  HSURIA  and  ring  resonator  with  mode  rotation.  Intended  to  be  a 
resonator  design  code  for  maximizing  focusability  and  power  of  output 
beam  as  a  function  of  gain  generator  and  resonator  parameters. _ 


available  nonuMFisiTATioiNj  Plflnnsd,  Annual  Ldssr  Moctel  Studies  (final  report 
for  axicon  theory,  aligned  and  misaligned). _ 


^\CATEGORy 

OPTICS 

KINETICS 

GASDYNAMICS 

ATTRIBUTE 

None 

None 

None 

LEVEL 

Simple  cabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

• 

Detailed  Resonator 

• 

Detailed  Kinetics 

Detailed  Mixing 

• 

CW 

Premixed 

Geometrical 

Pulsed 

Scheduled  Mixing 

TYPE 

Physical 

• 

HF.  DF 

Other 

Other 

n 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical  Radially  Flowing 

geometry 

E 

Ring 

Compact 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowing 

Other 

D 

Annular 

H 

(Transverse  Dimension! 

n 

1  D 

1  D 

GRID  DIMENSION 

1  D 

KS 

2  D 

2  D 

□ 

2  0 

■ 

3  D 

3  0 

Cartesian 

■ 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

m 

Other 

Other 

D 

Misalignments 

m 

Single  Line 

■ 

Lammar  Flow 

Aberrations 

Multiline 

Turbulent  Flow 

FEATURES  MODELED 

■■ 

Deformable  Mirrors 

D 

Line  Broadening 

m 

Boundary  Layer 

□ 

Far  Field  Performance 

mm 

Other 

i§ 

Shocks 

□ 

Other 

■ 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME: 


DENTAL 


ORIGINATOR/KEY  CONTACT: 

Name:  Captain  Ted  Sal vi _ (505)  844-0721 

Organization:  Air  Force  Weapons  Laboratory _ 

Address:  AFWL/ALR.  Kirtland  AFB.  New  Mexico  87115 _ 


PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

Laser  kinetics  calculations  with  strip  unstable  resonator.  Can  select 
CO-'.  HF/DF.  or  KrF  kinetics. _  _ _ 


AVAILABLE  DOCUMENTATION:  None 


CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR/KEY  CONTACT: 
Name  M.  Epstein 


Name  m .  tpstein _ Phn..:  (213)  648-6861 

Organization:  Aerophysics  Laboratory,  The  Aerospace  Corporation 

Address:  P.0.  Box  92957,  Los  Angeles,  California  90009 


PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

Calculation  of  CW  and  pulsed  chemical  laser  performance. 


I 


CODE  SUMMARY  SHEET 


CODE  NAME; 


ORIGINATOR/KEY  CONTACT: 

Name:  W.  Zelazny _ Phone  . 

Organization:  Bell  Aerospace  Textron _ 

Address:  P.0.  Box  1.  Buffalo,  New  York  14240 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 


:716)  297-1000 


-~^_CATEGOHY 
ATTRIBUTE  - - 


GRID  DIMENSION 


COORDINATE  SYSTEM 


FEATURES  MOOELEO 


I 


None 

Simple  Fabry  Perot 
Detailed  Resonator 


Geometrical 

Physical 


Standing  Wave 
Ring 

Compact 

Annular 


(Transverse  Dimension) 

1  D 

2  D 


Cartesian 

Cylindrical 

Other 


Misalignments 
Aberrations 
Deformable  Mirrors 
Far  Field  Performance 
Other 


None 

Simple  Saturated  Gam 
Detailed  Kinetics 


Annular.  Radially  Flowing 
Transversely  Flowing 
Other 


GASDYNAMICS 


None 

Simple  Flow  Model 
Detailed  Mixing 


Premixed 
Scheduled  Mixing 
Other 


Cylindrical  Radially  Flowing 
Rectangular  Linearly  Flowing 
Other 


Cartesian 

Cylindrical 

Other 


Single  Line 
Multiline 
Line  Broadening 
Other 


Cartesian 

Cylindrical 

Other 


Laminar  Flow 
Turbulent  Flow 
Boundary  Layer 

Shocks 

Other 


CODE  SUMMARY  SHEET 


CODE  NAME: 


J 


ORIGINATOR/KEY  CONTACT: 

Name: _ S _ W.  7pTaznv _ Ph (716)  297-1000 

Organization:  Rell  Aernspar.e  Textron _ 

Address:  P.0.  Box  1.  Buffalo.  New  York  14240 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE. _ 

_ Ramp  as  niFF-2  except  3-D  mixing. _ (See... append i x.£, -tafalfi— l ),. _ 


AVAILABLE  DOCUMENTATION: 


^^^CATEGORY 

ATTfl»8UTr^ - 

OPTICS 

KINETICS 

GASDYN  AMICS 

None 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

Oetailed  Resonator 

Detailed  Kinetics 

Detailed  Muring 

CW 

Premised 

TYPE 

Geometrical 

Pulsed 

Scheduled  Muting 

Physical 

HF.  DF 

Other 

Other 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical.  Radially  Flowing 

geometry 

Rmg 

Compact 

Annular 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowing 

Other 

iTransverse  Dimension) 

^  0 

1  D 

GRID  DIMENSION 

1  0 

2  D 

2  D 

2  D 

3  D 

3  D 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

■ 

Misalignments 

Single  Line 

Laminar  Flow 

Aberrations 

Multiline 

Turbulent  Flow 

features  mooeled 

■ 

Deformable  Mirrors 

Line  Broadening 

Boundary  Layer 

m 

Far  Field  Performance 

Other 

Shocks 

m 

Other 

Other 

1 


CODE  SUMMARY  SHEET 


CODE  NAME: 


ELNWD2 


ORIGINATOR/KEY  CONTACT: 

Name: _ Jflim. £11  jflWOOd _ Phone: _ (.213)  648-7391 

Organization:  The  Aerospace  Corporation _ _ 

Address:  P.0.  Box  92957,  Los  Angeles,  California  90009 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

Computer  transverse  eiqenmodes  of  bare  annular  resonators.  Simple  gain 
_ model  t.n  hp  addori . . 


AVAILABLE  DOCUMENTATION.  _  None 


^"^^CATEGORY 

ATTRIBUTE 

OPTICS 

KINETICS 

GAS  DYNAMICS 

None 

• 

None 

• 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

• 

Detailed  Resonator 

Detailed  Kinetics 

Detailed  Mixing 

CW 

Premixed 

TYPE 

Geometrical 

Pulsed 

Scheduled  Mixing 

• 

Physical 

HF  DF 

Other 

Other 

• 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical  Radially  Flowing 

GEOMETRY 

Compact 

Annular 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowing 

Other 

(Transverse  Dimension} 

1  0 

1  0 

GRID  DIMENSION 

1  0 

2  D 

2  0 

• 

2  0 

3  D 

3  D 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

• 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

Misalignments 

Aberrations 

Single  Line 

Multiline 

Laminar  Flow 

Turbulent  Flow 

FEATURES  MOOELEO 

Deformable  Mirrors 

Lme  Broadening 

Boundary  Layer 

Far- Field  Performance 

Other 

Shocks 

Other 

Other 

CODE  SUMMARY  SHEET 


GASSER 


CODE  NAME: 


ORIGINATOR/KEY  CONTACT: 

Name:  D.  Haflinger/P.  Lohn _ Phnn.  (213)  536-1624 _ 

Organization:  TRW  DSSG _ 

Address:  Rl/1038.  One  Space  Park.  Redondo  Beach.  California  90278 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE. _ 

_ Imtiscid. flow  code,  using  the  method  of  characteristics  and  accounts..  for 

- teat -release, _ LL-Ls  used  for  cavity  flows  with  heat  release  defining _ 

shroud  contours  flow  conditions  at  end  of  cavity,  etc. _ 


AVAILABLE  DOCUMENTATION:  .  None 


^"-^CATEGORY 

ATTRIBU'!?^,,’ — 

OPTICS 

KINETICS 

GASOYNAMICS 

• 

None 

e 

None 

None 

level 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

Detailed  Resonator 

Detailed  Kinetics 

Detailed  Mixing 

CW 

• 

Premised 

TYPE 

Geometrical 

Pulsed 

Scheduled  Mixing 

Physical 

HF.  OF 

Other 

Other 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical.  Radially  Flowing 

geometry 

Compact 

Annular 

Transversely  Flowing 

Other 

e 

Rectangular.  Linearly  Flowing 

Other 

(Transverse  Dimension! 

1  0 

1  D 

GRID  DIMENSION 

1  0 

2  O 

• 

2  D 

2  0 

3  D 

3  D 

Cartesian 

Cartesian 

e 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

Misalignments 

Single  Line 

Lammar  Flow 

FEATURES  MODELED 

Aberrations 

Multiline 

Turbulent  Flow 

Deformable  Mirrors 

Line  Sroadentng 

Boundary  Layer 

Far  F»e(d  Pertormance 

Other 

Shocks 

Other 

e 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME 


ORIGINATOR  KEY  CONTACT. 

Name.  Kerry  E.  Patterson _ Phone  (404)  955-2663 _ „ 

Organization.  Science  Applications,  Inc. 

Address  6600  Powers  Ferry  Road,  Atlanta,  Georgia  30339 _ 

PRINCIPAL  PURPOSE  AND  application  OF  ronr  T°  provide  extremely  efficient 
single-line  gain  algorithm  which  is  anchored  to  available  data  base  for 
nozzle  being  studied.  Used  with  SAIGD. 


available  documentation  HF  Laser  Subsystem  Technology  Assessment  (DARPA 


Interim  Report),  Science  Applications,  Atlanta,  Georgia,  July  1979,  Section  3. 


GASOYNAMlCS 


Simple  Flow  Model 
Detailed  Wnmg 


Scheduled  Mimnq 


Cylindrical  Ra  liaily  F  lowing 
Rectangular  Linearly  Flowing 


FEATURES  MOOEIEO 


Lammar  Flow 
T urbuler  t  F  low 


Boundary  La-.  • 


CODE  SUMMARY  SHEET 


CODE  NAME 


GENRING 


ORIGINATOR  KEY  CONTACT 

Name;  Carl  M.  Wiggins _ Phone  (505)  848-5000 _ _ 

Organization:  The  BDM  Corporation _ 

Address:  1801  Randolph  Road.  S.E..  Albuquerque.  New  Mexico  87106 _ 

PRINCIPAL  purpose  AND  APPLICATION  OF  r.QDE  Models  ring  resonators  utilizing 
_D.airs  Qf  linear  and  nonlinear  axicons  (reflaxicons.  waxirons)  r.n  prnrlnrp  an 
annular  gain  region.  Used  in  ring  rpsonator  candidate  trade-off  silld-LES-. 
..effects  of  spatial  filtering  on  mode  control,  and  t.n  study  concept  of 
(scraper)  aperture  self-imaging. _ 


AVAILABLE  documentation:  .GENRIM:  a  computer  code  for  Modeling  Cylindri¬ 
cal  Unstable  Ring  Resonators  With  Internal  Reflecting  Axicons.  BDM/TAC- 
■79-152-TR.  The  BDM  Corporation.  May  1r  1979. _ 


'^^^CATEGORY 

ATTRibuTE^^ 

OPTICS 

KINETICS 

gasdynamics 

None 

None 

71 

None 

level 

Simple  Fabry  Perot 

e 

Simple  Saturated  Gam 

Simple  Flow  Modei 

• 

Detailed  Resonator 

Detailed  Kinetics 

Detailed  Mining 

'  '  1 

CW 

Premmed 

Geometrical 

Pulsed 

TYPE 

Physical 

Scheduled  Mmng 

• 

o 

X 

Other 

Other 

Standing  Wave 

Cylindrical  Radially  Flowing 

GEOMETRY 

• 

Ring 

Transversely  Flowing 

Rectangular  Linearly  Flowing 

• 

Compact 

Other 

Other 

• 

Annular 

(Transverse  Oimenstoni 

1  D 

1  0 

GRiO  DIMENSION 

• 

1  O 

2  O 

2  O 

2  O 

3  O 

3  D 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

• 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Olhfc* 

Other 

Misalignments 

Single  Lme 

Laminar  Flow 

FEATURES  MOOELEO 

Aberrations 

Muttitme 

Turbulent  Flow 

Deformable  Mirrors 

Lme  Broadening 

Boundary  Laver 

• 

Far  Fieip  Performance 

Other 

Shocks 

• 

Other 

Other 

1 


COOE  SUMMARY  SHEET 


CODE  NAME 


GIM 


i 


ORIGINATOR  KEY  CONTACT 

Mame  D.  W.  Lankford _ Phone  (505)  844  -9836 _ 

Organization  Air  Force  Weapons  Laboratory _ 

Address:  AFWL/ARAC.  Kirtland  AFB,  New  Mexico  87117 _ 

principal  purpose  AND  application  of  code  Laser  cavity  and  nozzle 
analysis.  Will  eventually  combine  multidimensional  viscous  diffusing, 
time-dependent  flows  with  the  chemical  kinetics  capabilities  of  ALFA  and 
APACHE  codes. _ 


available  documentation:  To  become  available.. 


^^-^CATEGORY 

OPTICS 

KINETICS 

GASOYNAMICS 

ATTRIBUTE^^^ 

None 

None 

None 

LEVEL 

S«mple  Fabry  Perot 

Simple  Saturated  Gam 

n 

Simple  Flow  Model 

Detailed  Resonator 

Detailed  Kinetics 

D 

Detailed  Mixing 

CW 

■ 

Premiied 

Geometrical 

Pulsed 

Scheduled  Mixing 

TYPE 

Physical 

HF  DF 

H 

Other 

Other 

■ 

Standing  Wave 

Annular.  Radially  Flowing 

B 

Cylindrical  Radially  Flowing 

GEOMETRY 

Ring 

Compact 

Annular 

Transversely  Flowing 

Other 

1 

Rectangular  Linearly  Flowing 

Other 

(Transverse  Oimenstoni 

\  0 

a 

A  D 

grid  dimension 

1  0 

2  0 

p 

2  D 

2  0 

3  0 

u 

3  0 

Cartesian 

Cartesian 

□ 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

■ 

Other 

■ 

Misalignments 

Single  Line 

□ 

Lammar  Flow 

Aberrations 

n 

Turbulent  Flow 

FEATURES  MOCK  •  tD 

Multiline 

(H 

Deformable  Mirrors 

Line  Broadening 

n 

Boundary  Layer 

■ 

Far  Field  Performance 

Other 

p 

Shocks 

■ 

Other 

■ 

□ 

Other  Recirculating 

CODE  SUMMARY  SHEET 


CODE  NAME 


ORIGINATOR/KEY  CONTACT: 

Name:  R.  Hutjhes/D-  Haflinqer/H.  W.  Behrensphn™ _ (2,131  536^7.32 - 

Organization: _ TRW  DSSG _ _ _ — - 

Address:  R1 /1 038.  One  Space  Park,  Redondo  Beach,  California  90278 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE  _ 


AVAILABLE  DOCUMENTATION:  _None 


-^^CATEGORY 


GRID  DIMENSION 


COORDINATE  SYSTEM 


FEATURES  MOOELED 


I 


None 

Simple  Fabry  Perot 
Detailed  Resonator 


Geometrical 

Physical 


Standing  Wave 
Ring 

Compact 

Annular 


(Transverse  Oimensioni 

1  D 

2  D 


Cartesian 

Cylindrical 

Other 


Misalignments 
Aberrations 
Deformable  Mirrors 
Far  field  Performance 
Other 


None 

Simple  Saturated  G*»n 
Detailed  Kinetics 


Annular  Radially  Flowing 
Transversely  Flowing 
Other 


GASOYNAMICS 


None 

Simple  Flow  Model 
Detailed  Mmmg 


Premised 
Scheduled  Mimng 
Other 


Cylindrical  Radially  Flowing 
Rectangular  Linearly  Flowing 
Other 


Cartesian 

Cylindrical 

Other 


Single  Line 
Multiline 
Line  Broadening 
Other 


■ 


Cartesian 

Cylindrical 

Other 


Laminar  Flow 
Turbulent  Flow 
Boundary  Layer 

Shocks 

Other 


CODE  SUMMARY  SHEET 


CODE  NAME. 


ORIGINATOR/KEY  CONTACT: 

Name:  S.  W.  Zelazny _ Phone 

Organization:  Bell  Aerospace  Textron _ 

Address:  P.0.  Box  1,  Buffalo,  New  York  14240 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 


f 716)  297-1QQC 


available  DOCUMENTATION: _ GOPWR:  A  Computational  Program  to  Calculate 


CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR  KEY  CONTACT; 

Name:  T.  R.  Ferguson  and  G.  T.  Worth _ Phone  (505)  848-5000 _ _ 

Organization:  The  BDM  Corporation _ 

Aririre<«i-1 801  Randolph  Road,  S.E..  Albuquerque,  New  Mexico  87106 


principal  purpose  and  application  of  cnnF  Originally  designed  to  model 


-avitv  compact  beam  resonators  with  circular  and  mirrors  and  one  or  two 


rnal  deformable  mirrors.  A  far-field  code  includes  external  deformable 


:i 1 t  removal,  optimim  focus,  etc. 


AVAILABLE  DOCUMENTATION: _ 


B0M/TAC-79-193-TR,  March  31,  1979. 


uson.  et  al ;  The  BDM  Corporation, 


FEATURES  MODELED 


gasdynamics 


Simple  Flow  Model 
Detailed  M»*mg 


Scheduled  Mixing 


Cylindrical  Radially  Flowing 
Rectangular  Linearly  Flowing 


Cylindrical 

Other 


Laminar  Flow 
Turbulent  Flow 


Boundary  Laver 


CODE  SUMMARY  SHEET 


CODE  NAME. 


HFGOPWR 


L 


i 


-  ORIGINATOR/KEY  CONTACT: 

Name:  J.  K.  Huntinci/T.  T.  Yang _ Phone:  (213)  884-2370 

Organization:  Rockwell  International  -  Rocketdyne  Division _ 

Address:  6633  Canoga  Avenue,  Canoga  Park,  California  91304 _ 

principal  PURPOSE  AND  application  OF  nnnF  Cal cul ati onal  tool  to  study 
the  performance  of  CW  chemical  lasers  and  the  interaction  with  the  gain 
medium.  Uses  geometric  optics  and  quasi-1-D  aerokinetics  to  model  HSURIA 

resonator.  Also  see  GOPMR. _ 


available  nnrinv/iFNTATiruv-  Rocketdyne  Internal  Letter  G-SL-77-509,  October 

5,  1977  (theory);  Rocketdyne  Internal  Letter  6-0-78-937,  January  24, _ 

1978  (user  manual )  ■ _ _ _ 


^-^CATEGORY 

OPTICS 

KINETICS 

GASOYNAMICS 

ATTRIBUTE^^^ 

None 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gain 

Simple  Flow  Model 

• 

Detailed  Resonator 

• 

Detailed  Kinetics 

• 

Detailed  Mining 

CW 

Premixed 

TYPE 

• 

Geometrical 

Physical 

Pulsed 

• 

Scheduled  Mixing 

• 

HF  DF 

Other 

• 

Other 

• 

Standing  Wave 

Annular.  Radially  Flowing 

• 

Cylindrical.  Radially  Flowing 

GEOMETRY 

• 

Compact 

Transversely  Flowing 

Other 

• 

Rectangular  Linearly  Flowing 

Other 

• 

Annular 

(Transverse  Dimension) 

• 

1  D 

• 

1  0 

GRID  DIMENSION 

• 

1  D 

2  D 

2  D 

2  0 

30 

3  D 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

• 

C  ylmdncal 

• 

Cylindrical 

• 

Cylindrical 

Other 

Other 

Other 

Misalignments 

Smgle  L«ne 

Laminar  Flow 

• 

Aberrations 

Multiline 

Turbulent  Flow 

FEATURES  MOOELED 

• 

Deformable  Mirrors 

• 

Line  Broadening 

• 

Boundary  Layer 

Far  Field  Performance 

Other 

Shocks 

• 

Other 

• 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR  KEY  CONTACT: 


Name:  James  B.  Moreno _ (505)  264-4259 _ _ 

Organization:  4212.  Laser  Projects  Division,  Sandia  Laboratories _ 

Address:  Kirtland  AFB ,  New  Mexico  87117 _ 

principal  PURPOSE  AND  APPLICATION  OF  CODE:  Predict  oscillator  and  amplifier 


CODE  SUMMARY  SHEET 


CODE  NAME: 


IPAGOS 


■  — J 

ORIGINATOR/KEY  CONTACT:  * 

Name:  D.  N.  Mansell _ Phone  (505)  848-5000 _ 

Organization:  The  BDM  Corporation _ _____ 

Address:  1801  Randolph  Road.  S.E..  Albuaueroue.  New  Mexico  87106 _ 

principal  purpose  and  application  of  conE:  Geometric  ray  trace  analysis 

of  general  optical  systems;  can  model  nonlinear  beam  compactors  of _ 

reflaxicon,  waxicon,  and  noneverting  waxicon  designs. _ 


available  nnrtiMFNTATifiM-  P0LYPAG0S,  Aerospace  Report  TR-0059  (6311  )-!. 
Beam  Compactor  Design  and  Fabrication  Program  AFWL-TR-78-77.  Geometric 
Rav  Analyses  of  HSURIA  Prototypes.  BDM/TAC-79-151-TR;  P0LYPAG0S  Users' 
Manual.  Aerospace  TR-0172  (231  P-1. _ 


*Also:  Kemp,  TRW,  One  Space  Park,  Redondo  Beach,  California. 


CODE  SUMMARY  SHEET 


CODE  NAME: 


KBLIMP 


J 


ORIGINATOR/KEY  CONTACT: 

Name:  H.  Tonq/A.  C.  Bucki nqham/H .  L.  Morseph„„0  (415)  964-3200 _ _ 

Organization:  Aerotherm  Division  of  ACUREX _ 

Address: _ Mountain  View.  California _ 

PRINCIPAL  PURPOSE  and  application  OF  code:  .  Boundary . 1  aver  analysis. 
Noneoui librium  chemistry  (KINETIC)  Boundary  Laver  Integral  Matrix  Pro- 

_ arnn.im.mP)., _ 


available  DOCUMENTATION:  Noneou i  1  i bri um  Chemistry  Boundary  Layer  Inte 
oral  Matrix  Procedure,  Aerotherm  Report,  UM7367 ,  July  1973. _ 


^^^CATEGORY 

— ’  - 

ATTRiBUTT^^ — 

OPTICS 

KINETICS 

GASDYNAMICS 

None 

1  I 

None 

m 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

Oetaded  Resonator 

D 

Oetailed  Kmetics 

D 

Detailed  Mining 

CW 

m 

Premined 

Geometrical 

Pulsed 

Scheduled  Mining 

TYPE 

Physical 

HF  DF 

Other 

D 

Other 

■ 

Standing  Wave 

Annular  Radially  Flowing 

B 

Cylindrical  Radially  Flowing 

geometry 

Ring 

Compact 

Annular 

B 

Transversely  Flowing 

Other 

B 

Rectangular  Linearly  Flowing 

Other 

jTransverse  Dimensioni 

PI 

1  0 

■ 

1  D 

GRID  DIMENSION 

1  D 

2  D 

2  0 

2  D 

fel 

3  D 

■ 

3  0 

Cartesian 

■ 

Cartesian 

a 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

□ 

Cylindrical 

Other 

□ 

Other 

KS 

Other 

Misalignments 

■ 

Single  Line 

a 

Lammar  Flow 

Turbulent  Flow 

FEATURES  MODELED 

Multiline 

Deformable  Mirrors 

Line  Broadening 

B 

Boundary  Layer 

Far  Field  Performance 

Other 

Shocks 

Other 

■ 

Other 

TTv 


CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR/KEY  CONTACT 


Name:  Ale: 

Organization: 
Address: _ 


[213)  884-3346 


6633  Canoga  Avenue,  Canoga  Park,  California  91304 


principal  purpose  and  application  OF  code  The  purpose  of  this  code  is  to 
f  the  3-D  phenomenology  associated  with  Half  Symmetric  Unstable 


■  n  r«r«  ul 


available  documentation:  Simplified  3-D  loaded  cavity  resonator  code, 
78-1123,  November  1978.  Also  see  bare  cavity  code  BAREPL. 


CODE  SUMMARY  SHEET 


CODE  NAME: 


LS-14RGS* 


ORIGINATOR/KEY  CONTACT: 

Name:  Victor  L.  Garni  z _ (213)  884-3346 _ _ 

Organization:  Rocketdyne,  Laser  Optics _ 

Address: _ 6633  Canoga  Avenue,  Canoga  Park.  California  91304 _ 

principal  purpose  and  application  of  r.nnF  Performs  an  exact  ray  trace 
analysis  in  order  to  determine  the  geometric  configuration  of  a  HSURIA  type 
resonator  with  a  rau  redistributing  reflaxicon  beam  compactor  assembly. 
Provides  geometry  data  to  wave  optics  HSURIA  codes. _ 


available  documentation:  Resonator  Geometry  Synthesis  Code  Requirement 
(V.  L.  Gamiz);  Incorporate  General  Resonator  into  Ray  Trace  Code  (W.  H. 
Southwell);  Surface  Optimization  Algorithms  and  Equations  (W.  B.  Southwell) ; 
Eouations  for  Wave  Optics  Code  Parameters  (V.  L.  Gamiz);  User  Manual; 
Resonator  Geometry  Synthesis  Code  Development  (L.  R.  Stidham). 


^ - ^CATEGORY 

A  TT  R  I  B  U  TE*'^-^_ 

OPTICS 

KINETICS 

GASDYNAMICS 

■ 

None 

• 

None 

T1 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gain 

Simple  Flow  Model 

• 

Detailed  Resonator 

Detailed  Kinetics 

Detailed  Mixing 

CW 

Premixed 

TYPE 

• 

Geometrical 

Physical 

Pulsed 

Scheduled  Mixing 

HF  DF 

Other 

Other 

Standing  Wave 

Annular  Radially  Flowing 

Cylindrical  Radially  Flowing 

GEOMETRY 

• 

Compact 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowing 

Other 

• 

Annular 

(Transverse  Dimension) 

1  D 

1  D 

GRID  DIMENSION 

1  D 

2  D 

2  D 

• 

2  0 

3  D 

3  D 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

• 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

Misalignments 

Single  Line 

Laminar  Flow 

FEATURES  MODELED 

Aberrations 

Multiline 

Turbulent  Flow 

Deformable  Mirrors 

Line  Broadening 

Boundary  Layer 

Far  Field  Performance 

Other 

Shocks 

• 

Other 

Other 

*IS-14  Resonator  Geometry  Synthesizer 


CODE  SUMMARY  SHEET 


CODE  NAME: 


MCLANC 


ORIGINATOR/KEY  CONTACT: 

Name:  R.  Huqhes/H.  W.  Behrens _ Phone  (213)  536-1624 

Organization:  TRW  QSSG _ _ _  _ _ _ _ 

Address:  R1/1038,  One  Space  Park,  Redondo  Beach,  California  90278 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

Direct  simulation  Monte  Carlo  laser  analysis  code. _ Models,  xeal_9as - 

flow  by  tracking  several  thousand  simulated  molecules.  Primarily  used 
for  modeling  nozzle  flows  with  large  base  regions  and  low  pressure  regions 
in  hypersonic  wedge  wakes. _ _ _ 


AVAILABLE  DOCUMENTATION: _ 

"Chemical  Lazer  Nozzle  and  Cavity  Calculation  by  the  Direct  Simulation 
Monte  Carlo  Method."  T.  Sugimura,  et.  al,  presented  at  AIAA  Conference  on 
High  Power  Lasers.  October  31-November  2.  1978.  Cambridge.  Massachusetts. 


‘■''^CATEGORY 

OPTICS 

KINETICS 

GASOYNAMICS 

ATTRlBUTE^^^^ 

□ 

Norte 

■ 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

■ 

Simple  Flow  Model 

Detailed  Resonator 

Detailed  Kinetics 

D 

Detailed  Mitmg 

CW 

■ 

Premised 

TYPE 

■ 

Geometrical 

■ 

Pulsed 

■ 

Scheduled  M«»mg 

■ 

Physical 

U 

HF  OF 

Other 

m 

Other 

fed 

Standing  Wave 

Annular  Radially  Flowing 

B 

Cylindrical  Radially  Flowing 

GEOMETRY 

Ring 

Compact 

Annular 

I 

Transversely  Flowing 

Other 

1 

Rectangular  Linearly  Flowing 

Other 

■ 

(Transverse  Dimension) 

■ 

1  D 

1  D 

GRID  DIMENSION 

■ 

1  D 

Q 

2  0 

B 

2  0 

■ 

2  D 

■ 

3  D 

3  0 

■ 

Cartesian 

D 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

m 

Cylindrical 

Cylindrical 

Cylindrical 

■ 

Other 

■ 

Other 

Other 

■ 

Misalignments 

■ 

Single  Line 

Laminar  Flow 

Aberrations 

Multiline 

Turbulent  Flow 

FEATURES  MODELED 

nH| 

1 

Deformable  Mirrors 

Line  Broadening 

p 

Boundary  Layer 

Far  Field  Performance 

Other 

Shocks 

Other 

■ 

U 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME: 


MNQRQ 


ORIGINATOR/KEY  CONTACT: 

Name.  L-  H.  Seritman _ (217)  333-1834 _ 

University  of  Illinois,  Dept,  of  Aeronautical  &  Astronautical  Eng. 

Address: _ Urbana.  minois  61801 _ 

principal  PURPOSE  and  application  OF  CODF:  Rotational  noneaui  1  ibrium 

_ kinetics  -  fluid  dynamics  model.  Used  with  AFML  strip  mirror. code  to 

. predict  power  spectral  performance  of  CW  chemical  lasers. _ 


available  documentation:  "An  Efficient  Rotational  Nonequilibrium  Model 
— of  a  CM  Chemical  Laser."  L.  H.  Sentman  and  W.  .Brandkamp.  TR  AAE  79-5, 

— U1LU  Eng.  79-Q.5Q5.,  July  1979. _ "Users'  Guide  for  Programs  MNQRQ  and 

- AEQPIMNQRQ."  L.  H.  Sentman.  AAE  TR-79-7,  UILU  Eng.  79-05Q7.  October  1979 


~''~~'^CATEGOnY 

ATTRlBUTE^^^^ 

OPTICS 

KINETICS 

gasoynamics 

None 

None 

None 

LEVEL 

• 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

e 

Simple  Flow  Model 

Detailed  Resonator 

• 

Detailed  Kinetics 

Detailed  Mixing 

Geometrical 

• 

CW 

Pulsed 

Premixed 

TYPE 

Physical 

Scheduled  Mixing 

• 

HF.  OF 

# 

Other 

Other 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical  Radially  Flowing 

GEOMETRY 

Rmg 

Compact 

Annular 

e 

Transversely  Flowing 

Other 

a 

Rectangular  Linearly  Flowing 

Other 

(Transverse  Dimension) 

• 

1  0 

# 

1  0 

GRID  DIMENSION 

1  D 

2  D 

2  D 

2  D 

3  D 

3  D 

Cartesian 

e 

Cartesian 

e 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

Misalignments 

Laminar  Flow 

FEATURES  MOOELEO 

Aberrations 

e 

Muttilme 

Turbulent  Flow 

Deformable  Mirrors 

e 

Line  Broadening 

e 

Boundary  Layer 

Far  Field  Performance 

Other 

Shocks 

Other 

• 

e 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME: 


MPCPAGOS 


L 


ORIGINATOR/KEY  CONTACT: 

Mama-  0.  N.  Mansell  and  C.  C.  Barnard  phrmo  (505)  848-5000 _ _ 

Organization:  The  BDM  Corporation _ __ _ 

Address-.  1801  Randolph  Road.  S.E.,  Albuquerque,  New  Mexico  87106 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

Calculates  (misalignment)  sensitivity  coefficients  .for  general  optical _ 

train.  Relates  output  ray  motions  to  individual  optical  element  motions 
in  six  degrees  of  freedom.  Used  in  conjunction  with  NASTRAN  to  predict 
beam  jitter  effects  through  a  integrated  optics/structures  approach. 


AVAILABLE  DOCUMENTATION: _ 

MPCPAGOS  Users'  Manual,  B0M/TAC-78-727-TR.  Final  Task  Report  for  Sensi¬ 
tivity  Analyses  of  the  ALL  Optical  Train,  BDM/TAC-78-793-TR. _ 


'  -^CATEGORY 

OPTICS 

KINETICS 

gasovnamics 

None 

• 

None 

• 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  flow  Model 

• 

Detailed  Resonator 

Detailed  Kinetics 

Oeta-led  Muung 

CW 

Premned 

TYPE 

• 

Geometrical 

Physical 

Pulsed 

Scheduled  Mmng 

u. 

O 

X 

Other 

Other 

• 

Standing  Wave 

Annular  Radially  Flowing 

Cylindrical  Radially  Plowing 

geometry 

• 

Ring 

Compact 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowm 

Other 

• 

Annular 

(Transverse  Dimension! 

1  D 

1  D 

GRID  DIMENSION 

1  D 

2  O 

2  D 

• 

2  D 

3  O 

3  D 

• 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

• 

Misalignments 

Single  Lme 

Lammar  Flow 

features  MODELED 

Aberrations 

Multiline 

Turbulent  Flow 

Deformable  Mirrors 

Line  Broadening 

Boundary  Laver 

Far-Field  Performance 

Other 

Shocks 

• 

Other 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME 


MRO 


ORIGINATOR/KEY  CONTACT: 

Name;  Ronald  L.  Bull  nr.k _ Phone  (213)  535-3484 _ _ 

Organization:  TRW  OSSG _ _ 

Address:  Rl/1162,  One  Space  Park,  Redondo  Beach,  California  90278 

principal  purpose  and  application  of  cnnP:Mode1s  the  optical  performance 
.of  .linear  bands. CW.  HP.  and.  OF.  chemical  lasers.  MRO  is  similar  to  BLAZER 
except  it  is  a  2-D  model.  Used  as  design  tool  for  BDL,  NACL,  and  MIRACL. 


available  DOCUMENTATION:  The  BLAZER  and  MRO  Codes.  TRW.  June  1978  (theory) . 
_ RLAZEB-Llsprs  Manual  Includes.  use„nf_.MRQl»...IBM.  November  ,1,978. _ 


^  ^.CATEGORY 

ATT  * 

OPTICS 

KINETICS 

GASDYNAMICS 

None 

None 

None 

LEVEL 

• 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

• 

Oetailed  Resonator 

• 

Detailed  Kinetics 

• 

Detailed  Mining 

• 

CW 

Premmed 

• 

Geometrical 

Pulsed 

Scheduled  Mixing 

TYPE 

Physical 

• 

• 

• 

HF.  DF 

Other 

Other 

• 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical  Radially  Flowing 

GEOMETRY 

• 

Compact 

Annular 

• 

Transversely  Flowing 

Other 

• 

Rectangular  Linearly  Flowing 

Other 

{Transverse  Dimension) 

1  0 

e 

1  0 

grid  Dimension 

• 

1  D 

• 

2  0 

2  D 

2  D 

3  D 

3  0 

• 

Cartesian 

• 

Cartesian 

e 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Cylmdrtcal 

Other 

Othet 

Other 

• 

• 

Misalignments 

Aberrations 

Single  Line 

Multihne 

Laminar  Flow 

Turbulent  Flow 

FEATURES  MODELED 

• 

Deformable  Mirrors 

• 

Line  Broadening 

Boundary  Laver 

• 

Ear-Field  Performance 

• 

Other 

Shocks 

Other 

e 

Other 

♦Numerical  Code  for  the  Three-Dimensional  Parabolic  Wave  Equation. 
**Now  at  University  of  Miami,  Miami,  Florida. 


COOE  SUMMARY  SHEET 


CODE  NAME: 


l 


j 


ORIGINATOR  KEY  CONTACT: 

Namp  L.  H.  Sentman/S.  W.  Zelaznv* _ Phone _ (?M\ _ T,lT-1fi.T4 - - 

Organization:  University  of  Illinois,  Dept,  of  Aeronautical  &  Astronautical  Eng 

Address:  Urbane,  Illinois  61801 _ 

PRINCIPAL  PURPOSE  and  application  OF  cnDE:  Qualitative  Rotational  noneoui  - 
librium  kinetics  and  fluid  dynamics  model  coupled  with  RpIT  Aprn<;p am 
strip  optics  code.  See  ROPTICS. _ ; _ 


AVAILABLE  documfntation: .  Applied  Optics  17,  p.  2244  (1978);  J.  Chem,.. 

Phys.  62,  p.  3523  (1975);  Applied  Optics  15,  p.  744,  (1976);  J.  Chem.  Phvs. 
67  p.  966  (1977). _ _ 


^-^^CATEGORY 
ATTRIBUTE" - 

OPTICS 

KINETICS 

GASOYNAMICS 

_ 1 

None 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

B 

Simple  Flow  Model 

Detailed  Resonator 

Detailed  Kinetics 

1 

H 

Detailed  Mixing 

TYPE 

Geometrical 

Physical 

cw 

Pulsed 

HF  DF 

Other 

1 

i 

Premixed 

Scheduled  Mixing 

Other 

Standing  Wave 

Annular  Radially  Flowing 

■ 

Cylindrical  Radially  Flowing 

GEOMETRY 

Ring 

Compact 

Annular 

Transversely  Flowing 

Other 

B 

Rectangular  Linearly  Flow.ng 

Other 

(Transverse  Dimension) 

1 

1  D 

D 

1  0 

GRID  DIMENSION 

1  D 

2  0 

2  D 

2  D 

3  D 

■ 

3  D 

" 

Cartesian 

Cartesian 

y 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

m 

Cylindrical 

Other 

Other 

Other 

FEATURES  MODELED 

Misalignments 

Aberrations 

Deformable  Mirrors 

Far  Field  Performance 

Other 

Single  Line 

Multiline 

Line  Broadening 

Other 

1 

Laminar  Flow 

T urbulent  Flow 

Boundary  Layer 

Shocks 

Other 

*Be11  Aerospace  Textron 


CODE  SUMMARY  SHEET 


CODE  NAME 


NORO-II 


L 


ORIGINATOR/  KEY  CONTACT: 

Name:  S.  W.  Zelazny _ Phone  (716)  297-1000 _ 

Organization:  861 1  Agrospaca  Tsxtron _ _ _ 

Address:  P-0-  Box  1,  Buffalo,  New  York  14240 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  PODF  1-D  mixing  model  coupled  to 
rotational  nonequilibrium  chemistry  and  Fabry-Perot  models.  Used  for 
optical  cavity  analysis.  (See  appendix  C,  table  1). _ 


AVAILABLE  DOCUMENTATION: 


CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR/  KEY  CONTACT: 

Name:  David  Fink _ Phone  (213)  391  -071  1  .  X6925 

Organization:  Hughes  Aircraft  Company _ 

Address: _ Culver  City,  California  90230 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE:  Tool  tO  assist  With _ 

resonator  design  and  mode  control.  Primarily  models  optics,  but  modular 


^-'^^CATEGOnV 

ATTRIBUTE^*-^ 


None 

Simple  Fabry  Perot 
Detailed  Resonator 


Geometrical 

PhYSicai 


Standing  Wave 
Ring 

Compact 

Annular 


iTransverse  Dimensic 
1  0 
2  D 


Misalignments 
Aberrations 
Oeformable  MirrO'S 
Far  Field  Performance 
Other 


None 

0  Simple  Saturated  Cam 
Detailed  Kinetics 


Annular  Radially  Flovs 
Transversely  Flowing 
Other 


Cartesian 

Cylindrical 

Other 


Single  Lme 

Multiline 

Lme  Broadenmq 

Other 


GASOYNAMICS 


None 

Simple  Flow  Model 
Detailed  Mixing 


Premised 
Scheduled  Mixing 
Other 


Cylindrical  Radially  Flowing 
Rectangular  Linearly  Flowing 
Other 


Cartesian 

Cylindrical 

Other 


Lammar  Flow 
T urbulent  Flow 
Boundary  Laver 
Shocks 

Olhpi 


FEATURES  MODELED 


CODE  SUMMARY  SHEET 


CODE  NAME: 


POLRES 


ORIGINATOR/KEY  CONTACT: 

Name:  William  P.  Latham _ Phnn.  (505)  844-0721 _ .. 

Organization:  Air  Force  Weapons  laboratory _ 

Address:  AFWL/ALR.  Kirtland  AFB.  New  Mexico  87117 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE:  Used  for  axi symmetri c  half- 

symmetric  unstable  resonator  analysis  (HSUR);  contains  two  Fourier  com¬ 
ponents  for  analysis  of  polarization  effects  in  bare  compact  beam  resonators. 


available  DOCUMENTATION:  None  Relevant:  G.  C.  Dente,  App.  Opt.  18,  2911 
(1979),  W.  P.  Latham,  "Polarization  Effects  of  Half  Symmetric  Unstable 
Resonators  with  a  Coated  Rear  Cone,"  Add.  Opt,  (to  be  published). _ 


■“'''-^CATEGORY 

OPTICS 

KINETICS 

GASDYNAMICS 

ATTRIBUTE^ 

None 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

D 

Detailed  Resonator 

Detailed  Kinetics 

Detailed  Mixing 

CW 

Premixed 

TYPE 

Geometrical 

Pulsed 

Scheduled  Mixing 

c 

Physical 

HF  DF 

Other 

■ 

Other 

□ 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical  Radially  Flowing 

GEOMETRY 

D 

Compact 

Annular 

Transversely  Flowing 

Other 

Re^iangular  Linearly  Flowing 

Other 

■ 

(Transverse  Dimension) 

1  D 

1  0 

GRID  DIMENSION 

1  0 

2  D 

2  D 

■ 

2  D 

3  D 

3  D 

■ 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

Q 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

■ 

Misalignments 

Aberrations 

■ 

Single  Line 

Multiline 

■ 

Laminar  Flow 

Turbulent  Flow 

FEATURES  MODELED 

1 

Deformable  Mirrors 

s 

Line  Broadening 

■ 

Boundary  Layer 

Far-Field  Performance 

Other 

■ 

Shocks 

Other 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME: 


POLRESH 


i 


j 


ORIGINATOR/KEY  CONTACT: 

Nam«-  William  P.  Latham _ (505)  844 -07?! 

Organization:  Air  Force  Weapons  Laboratory _ 

Address:  AFML/ALR,  Kirtland  AFB.  New  Mexico  87117 _ 

principal  PURPOSE  AND  application  OF  r.nnf-  Used  for  axi symmetric  half- 
symmetric  unstable  resonator  with  internal  axicon  analysis  (HSI)RTA) : 
contains  two  Fourier  components  for  analysis  of  Do1ari7atinn  in 

_  bare  compact  and  annular  beam  resonators.  Will  eventually  inrlnHo  rinqc 
and  simple  saturable  gain  models. _ 


available  documentation:  None  relevant:  G.  C.  Dente,  App.  Opt  18,  2911 
(1979);  W.  P.  Latham,  "Polarization  Effects  of  Half  Symmetric  Unstable 
Resonators  with  a  Control  Rear  Cone,"  App.  Opt  (to  be  published). _ 


*■ — ^^CATEGOR  Y 

ATTRIBUTE^" 

optics 

KINETICS 

GASDYNAMICS 

■ 

None 

None 

None 

LEVEL 

■ 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

D 

Detailed  Resonator 

Detailed  Kinetics 

Detailed  Mixing 

CW 

Premixed 

Geometrical 

Pulsed 

TYPE 

Physical 

Scheduled  Mixing 

HF.  OF 

Other 

■ 

Other 

a 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical  Radially  Flowing 

geometry 

a 

Ring 

Comoact 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowing 

Other 

D 

Annular 

■ 

(Transverse  Dimension) 

1  D 

1  0 

GRID  DIMENSION 

1  0 

2  D 

2  0 

■ 

2  D 

3  D 

3  D 

■ 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

D 

Cylindrical 

Cylindrical 

Cylindrical 

M 

Other 

Other 

Other 

Misalignments 

Single  Line 

Multiline 

Laminar  Flow 

FEATURES  MODELED 

■ 

Aberrations 

■ 

Turbulent  Flow 

Deformable  Mirrors 

Lme  Broadening 

■ 

Boundary  Layer 

1 

Far  Field  Performance 

Other 

Shocks 

Other 

■ 

Other 

COOE  SUMMARY  SHEET 


CODE  NAME; 


POP 


I _ — _  .  ,  . . J 

ORIGINATOR/KEY  CONTACT: 

Name:  Peter  8.  Mumola  Phone;  (203)  762-4415 

Organization:  Perl Ki n-E1  mer  Corporation _ 

Address;  50  Danbury  Road,  MS  241.  Wilton.  Connecticut  06897 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE:  Physical  optics  analysis  of 
general  HEL  optical  systems  and  atmospheric  propagation.  Code  can  he 
coupled  to  variety  of  detailed  kinetics  models  including  C0~  FOl  fpnUpri 
or  CW),  GPL,  and  Iodine. _ 


AVAILABLE  DOCUMENTATION:  _  AyaiUbJg 


COOE  SUMMARY  SHEET 


CODE  NAME; 


PRE-WATSON 


ORIGINATOR  KEY  CONTACT: 

Name:  Philip  D.  Briggs _ phnna  (213)  884-3851 _ _ 

Organization-  Rockwell  International,  Rocketdyne  Division _ 

Address  6633  Canoga  Avenue,  Canoga  Park,  California  91304 _ 

principal  PURPOSE  AND  APPLICATION  OF  CODE:  Evaluate  impact  on  resonator 
solution  of  conical  element  polarization. 


COOE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR/KEY  CONTACT: 

Name:  Paul  E.  Fileger _ Phone  (305)  840-6643  _  — 

Organization:  United  Technologies  Research  Center _ 

Address:  P.0.  Box  2691,  MS-R-48,  West  Palm  Beach.  Florida  33402 _ 

principal  purpose  AND  application  of  roDF:  The  QPHT  code  was  developed  as 
a  tool  for  modeling  high  Fresne 


collimated  Fresnel  numbers  in  excess  of  200 


CODE  SUMMARY  SHEET 


CODE  NAME: 


RASCAL 


ORIGINATOR/ KEY  CONTACT: 

Name:  Phj_1  D.  Briggs _ Ph«n.  (213)  884-3851 

Organization  Rockwell  International  -  Rockedyne  Division _ 

Address-  6633  Canoga  Avenue,  Canoga  Park,  California  91 304 


principal  purpose  and  application  OF  code:  Resonator  parameter  selection, 
assess  mode  control,  performance  predictions  for  power  and  beam  quality, 
resonator  perturbation  analysis,  beam  quality,  set/verifv  design  require¬ 
ments.  This  is  a  vector  code.  Kinetics  and  mixing  models  inc1uded--see 
AEROKNS. _ 


AVAILABLE  DOCUMENTATION:  None 


^^^CATEGORY 

OPTICS 

KINETICS 

GASDYNAMICS 

ATTRIBUTE 

None 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

• 

Detailed  Resonator 

• 

Detailed  Kinetics 

• 

Detailed  Mixing 

• 

cw 

Premixed 

TYPE 

Geometrical 

Pulsed 

• 

Scheduled  Mixing 

• 

Physical 

• 

►  ■F  DF 

Other 

• 

Other 

• 

Standing  Wave 

• 

Annular.  Radially  Flowing 

• 

Cylindrical  Radially  Flowing 

GEOMETRY 

• 

• 

Rmg 

Compact 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowing 

Other 

• 

Annular 

iTransverse  Dimension) 

• 

1  D 

1  D 

GRID  DIMENSION 

1  D 

2  D 

2  0 

• 

2  0 

3  D 

-  - 

3  0 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

• 

Cylindrical 

• 

Cylindrical 

• 

Cylindrical 

Other 

Other 

Other 

• 

Misalignments 

Single  Line 

Laminar  Flow 

% 

Aberrations 

Multiline 

Turbulent  Flow 

FEATURES  MODELED 

• 

• 

Deformable  Mirrors 

• 

Line  Broadening 

Boundary  Layer 

• 

Far  Field  Performance 

Other 

Shocks 

Other 

_ 

Other 

>*>•>- L 


COOE  SUMMARY  SHEET 


CODE  NAME 


ROPTICS 


ORIGINATOR/KEY  CONTACT 

Name:  l.  H.  Sentman/S.  W.  Zelazny  (BAT)  phone  (217)  333-1834 _ . 

Organisation- Uni  versi  t.y  of  Illinois,  Dept,  of  Aeronautical  &  Astronautical  F. 

Address-  Urbana,  Illinois  61801 _ _ _ 

principal  PURPOSE  AND  application  OF  codf  Study  interaction  between  rota¬ 
tional  nonequilibrium  kinetics  and  optical  resonator  geometry.  Bell  Aerospa 
strip  optics  code  (BATOPT)  coupled  to  qualitative  kinetic  -  fluid  dynamics 
model  (N0R0-I).  Combined  model  is  called  ROPTICS. _ 


AVAILABLE  DOCUMENTATION 

Phys.  62,  3523  (1975 


67,  966  1977) 


lied  Optics  15 


744  1976 


hem.  P 


GASOYNAMICS 


Simple  Febrv  Perot 
Detailed  Resonator 


Simple  Saturated  Gam 
Detailed  Kinetics 


Simpie  Flow  Mode' 
Detailed  M-*.nq 


Scheduled  M>*mg 


Standing  Wave 


Annular  Radially  Flowmq 
Transversely  Flowing 


Cylindrical  Rid  »i'y  F'ow  no 
Rectangular  linearly  Flowing 
Other 


GRID  DIMENSION 


iTransverse  Dimension) 


COORDINATE  SYSTEM 


FEATURES  MOOELED 


Cartesian 

Cylindrical 

Other 


Misalignments 

Aberration* 

Deformable  Mirrors 
Far  Field  Performance 


Single  line 

Multiline 

Lme  Broadening 

Other 


Laminar  Flow 
Turbulent  Flow 


Boundary  Layer 


CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR/KEY  CONTACT: 

Name:  JL  Hall _ Phnn»:  (203)  727-7349 

Organization.  United  Technologies  Research  Center _ 

Address:  Silver  Lane,  E.  Hartford,  Connecticut  06108 _ 

principal  PURPOSE  and  application  OF  conE  Prediction  of  Hr /  uf  chemical 
laser  performance  based  on  cou d 1 ed  rate  equation  analysis  of  chemic a  1 

LDJ 


vibrational,  rotational .  and  r 


IEEE  JOE,  Volume  OE-12. 


ATE  GORY 
ATTRiBUTE^^—^ 


None 

Simple  Fabry  Perot 
Detailed  Resonator 


Geometrical 
Phy  steal 


GR»D  DIMENSION 


FEATURES  MODELED 


(Transverse  Dimension) 

1  D 

2  O 


Cartesian 

Cylindrical 

Other 


Misalignments 
Aberrations 
Deformable  Mirrors 
Far  Field  Performance 
Other 


s  available.  R.  J.  Hall,  "Rotational 


None 

Simple  Saturated  Gam 
Oetailed  Kinetics 


Annular  Radially  Flowing 
Transversely  Flowing 
Other 


Cartesian 

Cylindrical 

Other 


Single  Lin# 
Multiline 
Line  Broadening 
Other 


GASDYNAMICS 


None 

Simple  Flow  Mode* 
Detailed  Mixing 


Premixed 
Scheduled  Mixing 
Other 


Cylindrical  Radially  Flowing 
Rectangular  Linearly  Flowing 
Other 


Cartesian 

Cylindrical 

Other 


Laminar  Flow 
Turbulent  Flow 
Boundary  Layer 
Shocks 
Other 


CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR/  KEY  CONTACT. 

Name:  Jerry  Long _ (404)  955-2663 _ . 

Organ, zation:  Science  Applications,  Inc. _ 

Address:  6600  Powers  Ferry  Road,  Suite  220,  Atlanta,  Georgia  30339 _ 

PRINCIPAL  PURPOSE  AND  application  OF  conF:  Provide  capability  of  model ing 
high  order  modes  in  cylindrical/annular  optical  resonators. 


^^-^CATEGORY 

ATTRIBUTE 

OPTICS 

LEVEL 

H 

None 

Simple  Fabry  Perot 

Detailed  Resonator 

TYPE 

a 

Geometrical 

Physical 

None 

Simple  Saturated  Gair 
(Detailed  Kinetics 


GRID  DIMENSION 


COORDINATE  SYSTEM 


FEATURES  MOOELED 


■ 

1 


Standing  Wave 
Ring 

Compact 

Annular 


(Transverse  Dimension) 

1  D 

2  D 


Cartesian 

Cylindrical 

Other 


Misalignments 
Aberrations 
Deformable  Mirrors 
Far  Field  Performance 
Other 


Annular.  Radially  Flowing 
Transversely  Flowing 
Other 


GASOYNAMICS 


None 

Simple  Flow  Model 
Detailed  Muting 


Premixed 
Scheduled  Muung 
Other 


Cylindrical.  Radially  Flowing 
Rectangular  Linearly  Flowing 
Other 


Cartesian 

Cylindrical 

Other 


Single  Line 
Multiline 
Line  Broadening 
Other 


Cartesian 

Cylindrical 

Other 


Laminar  Flow 
Turbulent  Flow 
Boundary  Layer 
Shocks 
Other 


CODE  SUMMARY  SHEET 


CODE  NAME: 


ORIGINATOR/KEY  CONTACT: 

Name:  Jerry  Long _ (404)  955-2663 _ _ 

Organization:  Science  Applications,  Inc. _ 

Address-  6600  Powers  Ferry  Road,  Suite  220,  Atlanta,  Georgia  30339 

principal  PURPOSE  AND  APPLICATION  OF  rnnp  Provide  accurate,  cost  effective 
method  of  cyl indrical/annular  optical  resonator  mode  and  power  extraction 


analysis  and  determine  the  effect  of  various  design  perturbations  on  these 


arameters.  This  code  is  a  vectorized  version  of  SAIC2D. 


AVAILABLE  DOCUMENTATION:  None 


GASDYNAMICS 


Simple  Flow  Model 
Detailed  Mixing 


Scheduled  Mixing 


Cylindrical  Radially  Flowing 
Rectangular  Linearly  Flowing 


FEATURES  MODELEO 


Laminar  Flow 
Turbulent  Flow 


Boundary  Laver 


I 


CODE  SUMMARY  SHEET 


CODE  NAME 


SAIFHT 


ORIGINATOR  KEY  CONTACT: 

Name:  Jerry  Long _ Phone  (4G4)  555-2663  _ 

Organization:  Science  Applications,  Inc. _ 

Address:  6600  Powers  Ferry  Road,  Atlanta,  Georgia  30339 _ 

principal  PURPOSE  AND  APPLICATION  OF  codf  Provide  accurate,  cost  effective 
method  of  cyl indrical /annular  optical  resonator  parametric  analysis  including 
power  extraction  for  use  in  overall  system  optimization. _ 


AVAILABLE  documentation:  HF  Laser  Subsystem  Technology  Assessment  (DARPA 
Interim  Report),  Science  Applications,  Inc.,  Atlanta,  Georgia,  July  1979 
(CONFIDENTIAL) _ _ ___ 


^^^CATEGORY 

OPTICS 

KINETICS 

GASDYNAMICS 

ATTRIBUTe"'^-^^ 

None 

None 

None 

level 

Simple  Fabry  Perot 

• 

Simple  Sa’uraied  Gam 

Sample  Flow  Model 

• 

Detailed  Resonator 

•+ 

Detailed  ttmet\c$ 

Detailed  Mining 

cw 

clemmed 

TYPE 

Geometrical 

Physical 

Pulsed 

Scheduled  Mixing 

• 

i 

O 

Other 

Other 

• 

Standing  Wave 

Annular  Radially  Flowing 

Cylindrical  Radially  Flowing 

geometry 

• 

Ring 

Compact 

Transversely  Flowing 

Other 

Rectangular  Linearly  F  loW'nQ 

Other 

• 

Annular 

L  .  _ 

Transverse  O»mens'on) 

1  0 

1  D 

GRID  0»M€NSI0N 

• 

1  D 

2  D 

2  0 

• 

2D 

3  0 

3  D 

• 

Cartesian 

Cartesian 

Carles<an 

coordinate  system 

• 

C  ylindncal 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

• 

Misalignments 

Single  Lm« 

Lam.nar  Flow 

• 

Multiline 

Turbulent  Flow 

FEATURES  modeled 

Deformable  Mirrors 

Lme  Broadening 

Boundary  Laver 

• 

Far  F.eld  Performance 

Other 

S  hOCKs 

Other 

L— j 

Other 

with  GCAL 


CODE  SUMMARY  SHEET 


CODE  NAME 


SAIGD 


ORIGINATOR  KEY  CONTACT: 

Name  Kerry  E.  Patterson _ Phone  (404)  955-2662  . __ 

Organization:  Science  Applications.,  Inc. _ 

Address:  6600  Powers  Ferry  Road,  Suite  220,  Atlanta,  Georgia  30339 

principal  PURPOSE  and  application  of  CODE:  ( 1 )  Collate  and  analyze 

closed  cavity  data.  (2)  Optimize  operating  conditions  and  geometric _ 

configurations.  (3)  Generate  gain  algorithm  for  wave  optics  analyses. 
Lasing  and  chemical  kinetics  models  are  included.  Generates  gas  dynamic/ 
Kinetic  profiles  for  gain  algorlthim  (see  GCAL). _ 


AVAILABLE  non iMPNTATinN  HF  Laser  Subsystem  Technology  Assessment  (PARPA) 
Interim  Report),  Science  Applications,  Inc.,  Atlanta,  Georgia,  July  1979. 


CODE  SUMMARY  SHEE, 


CODE  NAME; 


SAI1D 


ORIGINATOR  KEY  CONTACT: 

Name:  Jerry  Long _ Phone  (404)  955-2663 _ . 

Organization:  Science  Applications,  Inc. _ _ 

Address:  6600  Powers  Ferry  Road,  Suite  220,  Atlanta,  Georgia  30339 _ 

PRINCIPAL  PURPOSE  and  application  OF  codF:  Provide  accurate,  cost _ 

effective  method  of  linear  optical  resonator  mode  and  power  extraction _ 

analysis  and  the  effect  of  various  design  perturbations  on  these  parameters. 


AVAILABLE  DOCUMENTATION:  None 


^^^CATEGORY 

— 

OPTICS 

KINETICS 

GASDYNAMICS 

ATTRIBUTE^-^^ 

None 

None 

• 

None 

LEVEL 

Simple  Fabry  Perot 

• 

Simple  Saturated  Gam 

S  mple  Flow  Model 

• 

Detailed  Resonator 

Detailed  Kinetics 

Detailed  Mmng 

CW 

Premised 

TYPE 

Geometrical 

m 

Pulsed 

Scheduled  Mmng 

• 

Physical 

H 

HF  OF 

Other 

■ 

Other 

□ 

Standing  Wave 

Annular  Radially  Flowing 

Cylindrical  Radially  Flowing 

geometry 

1 

Ring 

Compact 

Annular 

1 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowing 

Other 

■ 

■  Transverse  Dimension/ 

■ 

1  D 

■ 

1  D 

GRID  DIMENSION 

E 

1  D 

2  D 

2  D 

■ 

2  O 

1 

3  O 

■ 

3  O 

• 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

Cylindrical 

Cylindrical 

Other 

■ 

Other 

□ 

Misalignments 

■ 

Single  Line 

■ 

Laminar  Flow 

Aberrations 

Multilme 

Turbulent  Flow 

FEATURES  MODELED 

Deformable  Mirrors 

Boundary  Layer 

Line  Broadening 

■ 

Far  Field  Performance 

Other 

Shocks 

■ 

Other 

■ 

Other 

CODE  SUMMARY  SHEET 


CODE  NAME: 


SAI2D 


ORIGINATOR  KEY  CONTACT: 

Name:  Jerry  Long _ phone  (404)  955-2663 _ _ 

Organization:  Science  Applications,  Inc. _ 

Address-  6600  Powers  Ferry  Road,  Atlanta,  Georgia  30339 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  rnnF-  Modeling  of  rectangular  linear 
resonators  and  optical  trains. _ _ 


AVAILABLE  DOCUMENTATION  None 


^^^CATEGORV 

ATTRIBUTE 

OPTICS 

KINETICS 

GASDYNAMICS 

■ 

None 

n 

None 

Q 

None 

level 

m 

Simple  Fabry  Perot 

p 

Simple  Saturated  Gam 

B 

Simple  Flow  Model 

□ 

Detailed  Resonator 

Kl 

Detailed  Kinetics 

■ 

Detailed  Mixing 

■ 

■ 

CW 

Premixed 

TYPE 

1 

Pulsed 

B 

Scheduled  Mixing 

□ 

B 

HF  DF 

B 

Other 

■ 

B 

Other 

B 

a 

Standing  Wave 

■ 

Annular  Radially  Flowing 

Cylindrical  Radially  flowing 

GEOMETRY 

o 

Rmg 

B 

Transversely  Flowing 

Rectangular  Linearly  Flowing 

O 

Compact 

Other 

Other 

■ 

A  nnular 

m 

Transverse  Dimension! 

■ 

1  0 

■ 

GRID  DIMENSION 

■ 

1  0 

B 

2  D 

B 

2  D 

B 

2  O 

B 

3  0 

B 

3  0 

B 

Cartesian 

Cartesian 

■ 

Cartes^n 

Cv'mdrical 

B 

Cylindrical 

Cylindrical 

B 

Other 

B 

Other 

Other 

a 

Misalignments 

Single  Line 

L  a  m  i  n  a  •  c  mV 

Aberrations 

Multiline 

FEATURES  MOOELED 

a 

Deformable  Mirrors 

■ 

Boundary  Laver 

Line  Broadening 

o 

Ear  Field  Performance 

Other 

Shocks 

a 

Other 

B 

Other 

with  GCA l 


COOE  SUMMARY  SHEET 


CODE  NAME: 


SOS 


ORIGINATOR/KEY  CONTACT: 

Namo-  J.  Hough/M.  Epstein _ (21  3)  648-6861 _ _ 

Organization:  Aerophvsics  Laboratory,  The  Aerospace  Corporation _ 

Address:  P.0.  Box  92957.  Los  Anaeles.  California  90009 _ 

principal  purpose  and  application  of  code:  Calculation  of  pulsed  HF  and 
OF  chemical  laser  performance  by  solving  coupled  thermodynamic,  chemical 
kinetic,  and  radiation  transport  equations.  Utilizes  comprehensive  chemical 

kinetics  model  (including  rotational  nonequi librium)  and  simple  Fabry-Perot 
model . 


available  nnci iMFNTATinN  Efficient  Model  for  HF  Lasers  With  Rotational 
Nonequi librium,  d.d.T.  Hough,  Aerospace  Corp.  Repts.  SAMSQ-TR-78-79 , 

IF  Ana.  1978  and  SAMSQ-TR-78-84 ,  14  April  1978. _ 


OPTICS 

KINETICS 

GASDYNAMICS 

■SBuSBi^SI 

None 

■ 

None 

None 

LEVEL 

h 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

■ 

Simple  Flow  Model 

H 

Detailed  Resonator 

D 

Detailed  Kinetics 

■ 

Detailed  M.xmg 

■ 

■ 

CW 

• 

Premned 

TYPE 

Geometrical 

n 

Pulsed 

Scheduled  Mi»t-g 

■ 

Physical 

HF  OF 

Other 

■ 

Other 

Standing  Wave 

Annular  Radially  Flowing 

Cylindrical  Radially  Flowing 

geometry 

Ring 

Transversely  Flowing 

Rectanqular  Linearly  c  lowmq 

Compact 

Other 

Ottier 

Annular 

■ 

’  D 

■ 

1  D 

GRID  DIMENSION 

II 

2  D 

■ 

2  0 

■ 

■ 

3  D 

3  D 

Cartesian 

o 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

. 

Cylindrical 

C  ylmdrical 

Cylindrical 

■ 

Other 

1 

Other 

Other 

Misalignments 

Single  Line 

Laminar  F low 

Multiline 

Turbulent  Flow 

FEATURES  MODELED 

• 

Deformable  Mirrors 

• 

Lme  Broadening 

Boundary  Laver 

Far  FieM  Performance 

Other 

Shocks 

Other 

_ 

Othe« 

CODE  SUMMARY  SHEET 


CODE  NAME: 


TDLCLRC* 


i 


j 


ORIGINATOR,  KEY  CONTACT: 

Nam«:  Victor  L.  Gamiz _ Phr,n«>  (213)  884-3346 

Organization  Rockwell  International,  Rocketdyne  Division _ 

Address: _ 6633  Conoga  Avenue,  Canoga  Park,  California  91304 


PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

Performs  3-D  wave  optics  resonator  analysis  of  a  positive  branch  con- 
focal  unstable  resonator  with  rectangular  spherical  mirrors.  Has  off 
axis  geometry  capability.  Kinetics  and  mixing  models  included  -  see 
AEROKNS, _ 


AVAILABLE  non imfimtatidm  Hi qh  Power  Testing  of  Optical  Components _ 

(HIPTQC)  Technical  Proposal  Part  III,  Appendix  B  (V.  L.  Gamiz)  (theory). 


^^^CATEGORY 

OPTICS 

KINETICS 

GASOYNAM1CS 

ATTRIBUTE 

■ 

None 

■ 

None 

■ 

None 

LEVEL 

■ 

Simple  Fabry  Rerot 

Simple  Saturated  Gam 

n 

Simple  Flow  Model 

□ 

Detailed  Resonator 

B 

Detailed  Kinetics 

D 

Detailed  Mixing 

| 

Q 

CW 

■ 

Premixed 

Geometrical 

Pulsed 

Scheduled  Mixing 

TYPE 

Physical 

□ 

n 

HF  DF 

Other 

■ 

□ 

Other 

■ 

■ 

Standing  Wave 

□ 

Annular  Radially  Flowmg 

■ 

Cylindrical  Radially  Flowing 

GEOMETRY 

H 

Ring 

Transversely  Flowing 

Rectangular  Linearly  Flowmg 

M 

Compact 

■ 

Other 

Other 

Annular 

■ 

■ 

■ 

(Transverse  Dimension) 

o 

1  D 

t  D 

GRID  DIMENSION 

■ 

1  D 

2  0 

2  D 

B 

2  0 

■ 

3  0 

3  D 

Cartesian 

■ 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

, 

Cylindrical 

□ 

Cylindrical 

• 

Cylindrical 

Other 

■ 

Other 

Other 

■ 

Misalignments 

■ 

Single  Line 

■ 

Laminar  Flowv 

FEATURES  MODELED 

1 

Aberrations 

Multiline 

l 

Turbulent  Flow 

■ 

Oeformabie  Mirrors 

u 

Line  Broadening 

3 

Boundary  Laver 

Far  Field  Performance 

Other 

■ 

Shocks 

Other 

II 

□ 

Other 

•  i 


*3-D  Loaded  Cavity  Linear  Resonator  Code. 


f 


CODE  SUMMARY  SHEET 


CODE  NAME: 


TDWORRC* 


ORIGINATOR/KEY  CONTACT: 

Name:  Victor  L.  Gamiz _ Phnn«:  (213)  884-3346 _ _ 

Organization:  Rockstdynsi  Laser  Optics _ _ _ _ 

Address: _ 6633  Canoqa  Avenue,  Canoga  Park,  California  91304 _ 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

Pprfnrms  3-D  wave  optics  resonator  analysis  of  a  cylindrical  annular  ring 
laser  resonator  using  either  a  two  reflaxicon  or  a  two  waxicon  beam  com¬ 
pactor  assembly. _ 


f  AVAILABLE  DOCUMENTATION: _ 

[  See  manuals  for  LS-14  3-D  base  and  loaded  HSURIA  codes. 


’  ''-^CATEGORY 

ATTRIBUTE^-^^ 

OPTICS 

KINETICS 

GASOYNAMICS 

if 

None 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

D 

Detailed  Resonator 

Detailed  Kinetics 

Detailed  Mixing 

■ 

cw 

Premixed 

TYPE 

Geometrical 

Physical 

Pulsed 

Scheduled  Mixing 

HF  DF 

Other 

9 

Other 

H 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical.  Radially  Flowing 

geometry 

1 

Ring 

Compact 

Transversely  Flowing 

Other 

Rectangular  Linearly  Flowing 

Other 

D 

Annular 

■ 

jTransverse  Dimension! 

1  D 

1  0 

GRIO  DIMENSION 

1  0 

2  0 

2  0 

O 

2  D 

3  0 

3  D 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

E 

Cylindrical 

Cylindrical 

Cylindrical 

m 

Other 

Other 

Other 

D 

Misalignments 

9 

Single  Line 

9 

Laminar  Flow 

n 

Aberrations 

Multiline 

Turbulent  Flow 

features  MODELED 

mm 

□ 

Oeformabie  Mirrors 

m 

Line  Broadening 

9 

Boundary  Layer 

Far  Field  Performance 

Other 

Shocks 

□ 

Other 

■ 

■ 

Other 

*  3-D  Wave  Optics  Ring  Resonator  Code 


CODE  SUMMARY  SHEET 


CODE  NAME: 


TMRO 


L 


ORIGINATOR/  KEY  CONTACT: 

iMame:  Donald  L.  Bullock _ (213)  535-3484 _ _ 

Organization:  TRW  DSSG _ _ _ _ 

Address: _ Rl/1162,  One  Space  Park,  Redondo  Beach,  California  90278 

PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

Version  of  MRO  code  for  toric  resonators. _ 


available  non iMFNTATiDN  No  theory  manual  as  such,  but  (TRW)  BLAZER  and 
MRO  code  reports  (June  1978)  contain  much  information.  See  BLAZER  User 
Manual.  November  1978, _ 


^^^CATEGORY 

OPTICS 

KINETICS 

GASDYNAMICS 

A  TT  R 1 B  U 

None 

None 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

• 

Detailed  Resonator 

• 

Detailed  Kinetics 

• 

Detailed  Mixing 

• 

CW 

Premixed 

Geometrical 

Pulsed 

Scheduled  Mixing 

TYPE 

Physical 

• 

• 

• 

HF  DF 

Other 

Other 

GEOMETRY 

• 

• 

Standing  Wave 

Ring 

Compact 

• 

Annular.  Radially  Flowing 
Transversely  Flowing 

Other 

Cylindrical.  Radially  Flowing 
Rectangular  Linearly  Flowing 

Other 

• 

Annulat 

(Transverse  Oimenstoni 

• 

\  D 

1  D 

GRID  DIMENSION 

• 

1  D 

2  D 

2  D 

2  D 

3  D 

3  D 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

• 

Cylindrical 

• 

Cylindrical 

• 

Cylindrical 

Other 

Other 

Other 

Misalignments 

Single  Line 

Laminar  Flow 

Aberrations 

Turbulent  Flow 

features  MODELED 

• 

Multiline 

Deformable  Mirrors 

• 

Line  Broadening 

Boundary  Layer 

Far  Field  Performance 

Other 

Shocks 

• 

Other 

_ 

• 

Other 

;  1 
i  i 


CODE  SUMMARY  SHEET 


CODE  NAME: 


TWODNOZ 


ORIGINATOR/KEY  CONTACT: 

Name:  D.  Haflinger/P.  Lohn _ Phone  (213)  536-1624 _ 

Organization:  i  RW  DSSG _ _ 

Address: _ Rl/1038,  One  Space  Park,  Redondo  Beach,  California  90278 


PRINCIPAL  PURPOSE  AND  APPLICATION  OF  CODE: _ 

Calculate  nozzle  flow  includinq  boundary  layer  and  inviscid 


fTiFlrJFm! 


AVAILABLE  DOCUMENTATION:  None 


CODE  SUMMARY  SHEET 


CODE  NAME; 


URINLA2 


ORIGINATOR  KEY  CONTACT. 

Name:  Donald  L.  Bullock _ (213)  535-4384 _ _ 

Organization:  TRW.  DSSG _ 

Address:  R1/1162,  One  Space  Park,  Redondo  Beach.  California  90278 

principal  purpose  and  application  of  code-  Models  cylindrical  laser  with 
arbitrary  axicon  (except  nonevertinq  waxicon).  Bare  resonator  code  which 
determines  mode  control  and  beam  Quality. _ 


available  documentation:  Annular  Laser  Mode  Studies  Final  Report. 
March  1980.  Program  URINLA2  User  Manual.  June  1978. _ 


^^^CATEGORY 

attribute"" 

OPTICS 

KINETICS 

GASDYNAMICS 

None 

• 

None 

• 

None 

LEVEL 

Simple  Fabry  Perot 

Simple  Saturated  Gam 

Simple  Flow  Model 

• 

Detailed  Resonator 

Detailed  Kinetics 

Detailed  Mixing 

CW 

Premixed 

TYPE 

Geometrical 

Pulsed 

Scheduled  Mixing 

• 

Physical 

HF  OF 

Other 

Other 

• 

Standing  Wave 

Annular.  Radially  Flowing 

Cylindrical  Radially  Flowing 

geometry 

• 

Ring 

Compact 

Transversely  Flowing 

Q\het 

Rectangular  Linearly  Flowing 

Other 

• 

Annular 

(Transverse  Dimension) 

1  D 

1  0 

GR.O  DIMENSION 

• 

1  D 

2  0 

2  D 

• 

2  D 

3  D 

3  0 

Cartesian 

Cartesian 

Cartesian 

COORDINATE  SYSTEM 

• 

Cylindrical 

Cylindrical 

Cylindrical 

Other 

Other 

Other 

• 

Misalignments 

Single  Line 

Laminar  clow 

FEATURES  MODELED 

• 

Aberrations 

Multiline 

Turbulent  Flow 

Deformable  Mirrors 

Line  Broadening 

Boundary  Layer 

• 

Far  Field  Performance 

Other 

Shocks 

Other 

Other 

available  nop.i imfmt atiom ■  Ohrenberger,  BMDATC,  DASG60-76-C-0043,  April 
1977  (theory).  Computer  Program  Description  and  Users  Manual  of  a  Near 


Modeling  Analysis  for  Reentry  under  Turbulent  Boundary  Layer 


Conditions,  Ohrenberger,  for  BMDSC,  DASG60-76-C-0043.  March  1979.  Others. 


CODE  SUMMARY  SHEET 


CODE  NAME 


ORIGINATOR  KEY  CONTACT: 
Name:  J.  Ohrenberqer 

Ornaniratinn  TRW  DSSG 


(213)  536-4024 


Organization: _ IKW  Ujo'j _ _ _ _  _  . 

Address:  88/1012,  One  Space  °ark,  Redondo  Beach,  California  90278 

principal  PURPOSE  AND  application  OP  r.nnp  To  determine  base  flow  between 
nozzle.  Detailed  analysis  of  base  flows,  recirculation,  and  embed 


•  boundary  remnant  lip  and  wake  shocks  formation  are 


available  documentation.  Computer  Program  Description  and  Users  Manual 
a  Near  and  Far  Wake  Modeling  Analysis  for  Reentry  under  Laminar  or 


Turbulent  Boundary  Layer  Conditions,  J.  T.  Ohrenberqer,  for  BMDATC 


'-0043)  April  1977.  Others. 


Section  III 

DETAILED  CHEMICAL  LASER  CODES 


t 

1 


I 


This  chapter  contains,  in  alphabetical  order,  the  received  detailed  responses  to  the  sur¬ 
vey  form  (Appendix  A).  The  material  has  been  reformatted  somewhat  for  economy  of  pre¬ 
sentation  and  ease  of  comparison.  It  was  not  possible  to  include  the  28  codes  submitted  by 
Bell  Aerospace  in  this  detailed  format;  for  these,  the  reader  should  see  Appendix  C.  See 
Section  IV  for  an  explanation  of  the  forms. 


i 

i 


|  III-l 

1 


CO 

coot rin  Optics,  Kinetics,  and  Gasdynamics _ 


principal  purpose($)/appucatiqn(S)  of  coot  Models  cylindrical  lasers  used  with  URINLA2.  This  is  a  URINLA2 
model  with  gain. 


ASSESSMENT  OF  CAPABILITIES 


See  URINLA2. 


ORIGINATOR/KEY  CONTACT  _ 

Nam*:  Donald  L.  Bullock 

TRW  DSSG _ _ 


(213)  535-3484 


Organization  — _  - - . - 

Mum,  R1/1162,  One  Space  Park,  Redondo  Beach »  California  90278 

AVAILABLE  DOCUMENTATION.  (T  Theory,  U  User,  RP  Relevant  Publication): 

(U)  Program  ABL  User  Manual,  June  1978;  listings  available 


STATUS 

Operational  Currently?: _ 

Under  Modification?.  - 
Purpote(s):  —  - 


Ownership?  Government _ 

Proprietary?: - - - - 

MACHINE/OPERATING  SYSTEM  (on  which  installed)  — AFWL._CYB.ER  NOS/BE. 


TRANSPORTABLE?:  _ 

Machine  Dependent  Restrictions: _  — 


self  contained7  See  MRO/BLAZER 

Other  Codes  Required  (name,  purpose):  _ 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 

Small  Job:  _ _ 

Typical  Job - 

Large  Job:  200K  (SCM)  +  300K  (LCM) 

Approsimate  Number  of  FORTRAN  Lines: _ 6000_ 


Core  Size  (Octal  Words)  l  Eiecution  Time  (Sec.  CDC  7600) 


Annular  BLAZER 


CODE  NAME 


CODE  NAME 


nineties  and  Gasdynamics 


PRINCIPAL  PURPOS£(S)/APPUCATION(S)  OF  COOE  -  COKiputa  t  i  On__of  Sllld  11  S  j  QTld  I  Qr 

systO'",  for  use  by  annular  resonator  codes.  Package  includes  aer 


assessment  of  capabilities  allows  computation  of  ja  i  n  sheet  through  d_ra>?itil  a 
the  reaction  zone.  Allowed  transitions  are  v  1__ <■  10,  j  •  ]  •  „'i;  .,<,««»,  : 
aval  lable. _ _ 


ASSESSMENT  Of  LIMITATIONS 


Model  does  not  include  rotational  not > ]_ i briun- . 


OTHER  UNIQUE  FEATURES 


ORIGINATOR/KEY  contact _ _ _ 

Name  ii-j  » iece  i  i _  phone  884- 3c1-- 1  . _  _ 

Organization  foe l we  1 1  International  -  focU'tdyne  division _ 

Add  rets.  frfc.U  ‘JnOJ  j  Aye.,  Cd/iQ^d  fork,  id  1 j t Qrn i d  91?Qm _ 

AVAILABLE  DOCUMENTATION  (T  Theory  U  User  RP  Relevant  Putohrat.nn)  J_!_'  ^r1_u]<3r  L<3SCr  OptiCS  Study  r  T  rid  1  efo 

1 171 ;  MJ_i  Anna lav  Laser  Optic fours  Manual.  Loaded  Cavity  Code,. _ 


STATUS 

Operational  Currently’  ..  - 

Under  Modification7  —  _ _ 


Ownership’  M>  _ _  _ 

Proprietary7  — iQ — - - — — . - 

MACHINE/OPERATING  SYSTEM  (on  which  installed) 


!  ■;  Cyber  I  71 


TRANSPORTABLE7  ^  th  nodi  f  1  CatiOn.  _  _ _ _ _ 

Machine  Dependent  Restrictions  - - — iil_ f  «,  ■  (  fo  >  t 1 

SELF  CONTAINED7  No  -  1  S  d  SUbfOlJ  t  i  r_e  foci']  j*‘. . 

Other  Codes  Required  (name  purpose)  T  t  ».’ *>  thrti  it  .t  WCt 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 


Appronmate  Number  of  FORTRAN  lines 


Core  Si/e  (Ortal  Words)  I  fierulun  Time  (Sec  C.OC  TfcOOl 


1 n  sec  C[\  :6  m 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  Of  SIANOARDS  1 963 -A 


AFQPTKNORO 


rrinciml  Hiwou<t)/«mic«TH>ms)  or  coot:  Predict  power  spectral  performance  of  CW  chemical  laser.  A 
MNORO  for  more  detailed  kinetics  description 


assessment  of  cambiuties  Predict  power  spectral  distribution  for  unstable  and  stable  resonators.  Strip 
optics  code  was  provided  by  Capt.  T.  Salvi,  AFWL/ALR.  with  rotational  Nonequilibrium  kinetics,  code 


will  predict  which  lines  lase. 


LBmUHflUM 


other  unique  FEATURES'  Besides  power  comparison  technique  to  establish  convergence,  tms  cone  compares 
If x 1  on  all  lines;  it  also  calculates  Po/Pc,  where  Po  =  total  optics  power  loss  and  Pc 


available  from  chemistry. 


ORISItUTOR/KEY  CONTACT: _ .  .  , _ 

n»m:  L-  H.  Sentman  ^  (217)  333-1834 

Ornniutkm  Aeronautical  and  Astronautical  Engineering  Dept.,  University  of  Illinois _ 


AVAILABLE  DOCUMENTATION:  f T  -  TlMMI.  U  =  Umt.  RR  =  RMv 

of  a  CW  Chemical  Laser,"  L.  H.  Sentman  an 


^equilibrium  Model 


iram  MNORO  and  AFOPTWORO,"  L.  H.  Sentman,  AAE  TR  79-7,  UILU  Eng  79-0507 


Proprietary*  .  JJr  —  ..  — - - - — 

MACHINE/OKRATINQ  SYSTEM  (on  wNcti  inateNod): 


TRANSPORTABLE*  - 


SELF-CONTAINED*  -  _ 

Other  Codoo  Required  (min,  purpoee): 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS: 


Coro  Slip  (OctM  Won*)  |  Elocution  Tlmo  (Soc.  COC  7600> 


-  800  sec  !  Iteration 
pending  on  number  of  points 


Approximate  Number  of  FORTRAN  Uneo: 


FOPTMNORO 


'Relaxation  data,  Polanyi' 
pumping  distribution 


CODE  NAME: 


ALCHRC* 


code  type:  Optics.  Kinetics,  and  Gasdvnamics 


PRINCIPAL  PURPOSELS)/ APPLICATIONS)  Of  CODE:  LS-14:  Resonator  parameter  selection,  asspss  mode  control, 
performance  predictions  for  power  extraction  and  beam  quality,  set/verify  design  requirements 


assessment  or  capabilities:  _ Capable  of  evaluating,  any  general  HSURIft  with  ref  T axicon . 


assessment  or  limitations:  Single  gain  sheet,  axisynmetric  model  precludes  resonator  azimuthal 
perturbation  analysis. _ 


OTHER  UNIQUE  FEATURES  Resonator  geometries  modeled;  HSURIft  with  reflaxicon.  Axisynmetric  mode 
competition.  Twelve  fields  (combination  of  transitions  and  modes!. _ 


Namo:  Phil  gn'qgS  anno. 

(2131 _884-35Bl _ 

ro,,,,.,.. _  Rockwell  International -Rocketdyne  Division 

Addraa.-  6033  Canooa  Ave..  Canoaa  Park.  California 

91304 

AVAILABLE  DOCUMENTATION:  (T  =  TH*or»  U  *  Uoor.  RP  -  Rolovant  Publication)  _ 

(T)  various. 

STATUS: 

Operational  Currently?:  .. 
Untie.  Modification?  ^0 
Purposa(«):  ■ 


Ownenhip?:  Mijk _ 

Proprietary?: ..  -^Q - - - 

MACHINE/OPERATING  STSTEM  (on ydticlt  installed):  CK,  C  yi>Q  I"  _  1  76. 


transportable?:  With  fflOf j f j Ca t i On  ■ _ 

Machina D.p«yi.nt R„tn«k»,.  _Uses  CPC  extended  core. 


SELF-CONTAINED?: _ 

otnar codec Raquirad (name. purpoaa):  Resonator  geometry  systems  code  1  for  other  than  P-P  reflaxicon). 
axisynmetric  far-field  code. _ 


ESTIMATE  Of  RESOURCES  REQUIRED  FOR  RUNS 


Cor*  Sizt  (Octal  Words)  | 

Elocution  Time  ($oc.  CDC  7600) 

Small  Job: 

200K  SCM-200K  LCM 

1000  Octal  sec 

200K  SCM-250K  LCM 

2000  Octal  sec 

200K  SCM-600K  LCM 

10000  Octal  sec 

Approiimata  Number  rtf  FORTRAN  line*  _  .  3000 

Axisynmetric  Loaded  Cavity  HSURIA  Resonator  Code 


Equilibrium  thermochemistry 


ALCRRC* 


tics.  Kinetics,  and  Gasdvnamics. 


MHNCim sussosiisi/assucatiomis) o> coot:  Resonator  parameter  selection,  assess  mode  control,  performance 


W*i  •.H'limi'ii  kB  1  m 


r-TiT*  ■  *T^HiM'TTr-l  if  J  WA'l  3d  i  »« 1 1  BijH  p  >  I 


assessment  of  casasiuties:  A1 1  ows  evaluation  of  general  ring  geometries  with  independently  specified 

reflaxicons. 


lid*  ■  HO'JrTI  1 A  (■  s  «  r.  Kb  W*1  iW  *I«V1  U  W  JJ  i! 

branch.  Axisymmetric  mode  competition,  5  gain  sheets 

. 

Twelve  fields  (combination  of  transitions 

OAWINATOA/KEV  CONTACT  _ 

r  Phil  D.  Brioas  _  (213  )  884-3851 

Organization:  Rockwell  International,  Rocketdyne  Division _ 

Addnaa:  6633  Canooa  Ave..  Canooa  Park,  California  91304 _ 

AVAILABLE  DOCUMENTATION  (T  ■  Thaorr.  U  =  Ito.  AS  -  AaMnM  SutjAcation):  (T)  Various  . _ 


STATUS: 

Operational  Currently  I:  - 


Being  developed. 


MACMNE/OFERAT1NG  SYSTEM  (on  wMch  installed):  . 


um  aim 


TAANSfOTrr ablet  Mith  modification. _ 

MacMna Dapantfant AaaMctiona: _ Uses  CPC  extended  core. 


SELT  CONTAINED?:  _ 

OHmt  Codas  Required  (nomo.  pwptM): 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS: 


Corn  St»o  (Ocm  Words)  {  Elocution  Ttnw  (Sot.  COC  7S0S) 


EEaEHaaBaBa 


msaEBii 


200K  SCM-600K  LCH 


E@B3Q1 


lOQOO  Octal  sec 


Approximate  Number  o<  FORTRAN  Unoo: 


*  Axisynmetric  Loaded  Cavity  Ring  Resonator  Code 


CODE  NAME: 


COOCTYPfc 


Kinetics 


assessment  of  limitations:  Cannot  model  dP/dY  in  subsonic  flows.  Contains  only  Fabry-Perot  (geometric 
optics  packages. 


othea unique  features  Besides  hot  and  cold  HF  and  OF  kinetics,  it  also  models  3  body  recombination 
H  +  f  +  M  T  HF  (vl  +  M. 


ORIGINATOR/RET  CONTACT: _ 

Nam*  N-  L.  Rapagnani 


Air  Force  Weapons  Laboratory  _ 

AFWL/ARAC,  Kirtland  AFB,  New  Mexico  87117 _ 

AVAILABLE  DOCUMENTATION  FT  =  Tbwrv.  U  ■  Uaav.  RF  =  RataMM  FuMicJtlon):  (T)(U)  AFWL-TR-78-19 


STATUS: 

Oparatlonal  CMwawOyh - 

Undar  Modfflcadonl: _ _ 


ftaMHWj  U-S.  Government 

_ .  No 


MACHINE/OKRATING  SYSTEM  <oo  «McB  iattaRad):  _ 


>176.  C DC-7600.  CDC-6600,  IBM-370 


SELF  CONTAINED _ Hid _ 

Other  Codn  Required  (name,  i 


DYNDIM  for  dynamic  dimensioning.  Not  necessary  on  CRAY 


ESTIMATE  Of  RESOURCES  REQUIRED  FOR  RUNS: 


Typical  Job: - LHidlL- 

Urge  Job:  _ 230K 

Approximate  Number  ot  FORTRAN  Una*: 


Cora  Slie  (Octal  Wordx)  Execution  Time  (St,  CPC  7600) 

_ 15  sec. 

_  2-5  min. 

15-60  min. 

2000-2500 


CODE  NAME: 


led  mixing  laser  system,  even  electronic 


monciml  ruRrosEisi/AprucAnoiKS)  of  com:  Models  any  chemical! 
transition  type.  (See  also  GIM) 


assessment  of  capabilities:  _ Z-D  elliptic,  reactiv 

Similar  to  ALFA,  except  it  is  time-dependent. 


other  unique  features:  Besides  hot  and  cold  HF  and  OF  reactions,  it  also  models  3-body  recombination 
+  F  +  M  -»  HF(y)  +  M. 


m,liiimi.n  Air  Force  Weapons  Laborator 
Addran:  AFVIL/ARAC,  Kirtland  AFB.  Mew  Mexico  87117 _ 

AVAILABLE  DOCUMENTATION:  a  =  Thoon.  U  ■  Utar,  HR  »  NMtnM  PuMcaMon):  (T)(U)  LASL-LA  7427 


STATUS: 

OpmUonal  CumflUpT: - 

Undar  Modification^: _ 5*5 _ 


Government 


MACHINEVORERAT1NC  SYSTEM  (on  which  RataHtid): 


CRAY,  Cyfaer-176.  CDC-7600,  CDC-6600,  IBM-370 


SELF-CONTAINED^ 

ouwv Cad** RaquRad inam*. purpoM):  DYMOIM  for  dynamic  dimensioning.  Hot  necessary  on  CRAY 


ESTIMATE  or  RESOURCES  REQUIRED  FOR  RUNS: 


Coca  Sica  <OcH  WonHI  |  Elocution  Tima  (SRC.  COC  7 


CODE  NAME: 


BAREPL 


CODE  NAME: 


OPTICS!  I  KINETICS!  I  GAS  DYNAMICS 


*L1mi ted 


CODE  NAME: 


BLAZER 


L 


coot type:  Ootlcs.  Kinetics,  and  Gasdvnamics 


principal  purpose(s>/appucation(Si  of  coot.  Models  the  optical  performance  of  linear  bank  CW  HF  and  Of _ 

chemical  lasers.  MRO  is  20  model;  BLAZER  is  3D  model.  Used  as  design  tools  for  BDL,  NACL,  M1RACL. 


assessment  of  cafabiuties:  Resonator:  Positive  or  negative  branch  confocal  unstable:  arbitrary  optical  axi 
position;  cylindrical,  toric.  or  spherical  mirrors.  Gain  medium:  CW  flowing  HF*  or  DF«,  strut  wake, 
mirror  aberration,  thermal  distortion,  and  nonresonant  index  OPD's _ _ _ _ _ 


MRO  does  stable  Fabry  Perot  with  geometrical  optics. _ 

assessment  of  limitations:  Lacks  transverse  pressure  gradient  modeling  capability,  lacks  FFT  propagation 
algorithm,  uses  only  single  gain  sheet,  uses  only  rotational  equilibrium  description. _ 


other  unique  fEATURES:  Confocal  unstable  resonator  modeled 


ORIGINATOR/KEY  CONTACT: 


Donald  L.  Bullock 


(21 3)  535-3484" 


Organization: 


TRW  DSSG 


Rl/1162,  One  Space  Park.  Redondo  Beach,  California  90278 


AVAILABLE  DOCUMENTATION:  <T  =  TTwory,  U  =  Uni.  RP  -  Rvtnant  Publication)  ll:  In6  PLH2LK  ana  1 

BLAZER  User  Manual.  November  1978  (includes  MRO) ;  Listings  available 


The  BLAZER  and  MRO  Codes.  June  1978; 


STATUS: 

Operational  Currently?:  - 
Under  (Modification?: . 


Yes 


Planned 


rwpoM(t).  Rotational  nonequi librium,  FFT  propagation  algorithm,  multiple  gain  skins, 
transverse  pressure  gradient  description. 


Ownoraftip?: 


Government 


No 


MACHINE/OPERATING  SYSTEM  (oft  ortlich  iftoMUod):  Cyber  174-TRW/TSS 


TRANSPORT  ABLET: 


Needs  mods  for  export 


Machine  Dependent  A 


CPC 


SELf -CONTAINED!. 


Ofltor  Coaoo  Roqvlrod  (nomo.  purROM):  VUNT,  KBLIMP,  ALFA  for  nozzle  exit  condition. 


ESTIMATE  OP  ME  SOURCES  REQUIRED  FOR  RUNS: 


Core  Size  (Octal  Wlorda)  |  Ezecution  Time  (Sec.  CDC  7600) 


MRO: 


BLAZER:  - 


BLAZER 


AUCUMCNT  Of  CAfAMUTlEE 


Yields  reliable  solutions  of  boundary  layer  properties  including  skin  friction 


heat  transfer  rate,  and  velocity  profiles  up  to  separation. 


ASSESSMENT  Of 


limitations  W1 1 1  analyze  only  nonreacting  flow 


OUtSINATOK/AEY  CONTACT  - _ 

- _  R.  Hughes/D.  Haflinger/H.  Behrens 


QtWtnhuUtn'  TRW  DSSG 

Rl/1038,  One  Space  Park,  Redondo  Beach,  California  90278 


TRW  numerical  subroutines  are  used  In  BUST. 


If  Lf -CONTAINED?  NO 


TRW  subroutines. 


COM  TYPE 


principal  purposes)/ applications)  o»  coot  The  CLOQ  code  was  developed  to  analyze  linear  chemical  lasers 

systems  using  rotational  nonequil ibrium  kinetics. 


assessment  of  CAPABILITIES  ine  c.oae  win  moae.i„  .1,1  n,ar  WUh  Canm 

del  optics  phenomena  describable  in  terms  of  one  transverse  dimen 


variable  can  be  expressed  either  as  a  Cartesian  coordinate  or  as  a  cylindrical  coordinate  — 


apparent! 


assessment  of  LIMITATIONS  Normal  limitations  of  a  2-0  analysis.  For  detailed  analysis  of  specific 
nozzle  types,  requires  scheduled  flow  parameters  from  a  code  (such  as  ALFA)  having  sophisticated 


as  dynamic  calculations. 


other  unique  FEATURES:  Model s  beam/mode  rotation.  Code 
mixing  lengths  for  primary  and  secondary  mixing  zones. 


mixing  rates. 


loys  a  schedule  mixing  model  with  different 


Allows  use  of  linear,  exponential,  or  tabular 


Yes 


STATUS 

OptfMionaJ  Currently7 
Under  Modification?  —  No 
Eurpo— («)  ..  — _ 


OPTICS  I  I  KINETICS 


c 

3D 

SELF  C0NTAJNC07 


fir,  nr, mo  None  for  optics;  ALFA  code  is  used  for  gasdynamics  inputs. 


CSTHNATt  Of  RCSOURCES  MQUHHO  FOR  RUNS 


Cm  Sin  (Oct*  Word*) 

[  E Mention  Omo  (See.  CDC  7*00) 

15  sec/ 

Iteration 

Same  for  all  2146K 

410  sec/ 

iteration 

j  740  sec/1 teratlon 

*Nwiiii>iH  NumR—  <H  FORTRAN  LmM 


OPTICS  I  I  KINETICS 


ndrical  in  progress 


principal  purpose<s)/app  lication(S)  of  code.  .Assess  optical  performance  of  MIRACL  device  before,  durin 
after  acceptance  testing  without  "breaking  the  bank." 


assessment  of  CAPABILITIES:  Very  flexible  because  of  modular  programing  approach;  faster  run  time  due  to 
empirical  gain  modeling  approach.  Gain  is  modeled  via  empirical  “fit"  to  BLAZER  predictions. 


"Chemical -Laser  Scaling-Law  Gain  Model  Analysis,"  SAI  technical  memorandum  to  D.  Finkleman  and 


STATUS: 

Operation*!  Currentlr?  .  VeS  -  but  limited. _ 

Under  Modification?:  Yes  _ 

rurpoaad):  Under  development.  The  intent  is  to  model  the  entire  optical  path  to  the  calorimeter 
at  CTS  (including  aerowindow  and  beam  path  conditioning  ducts) 


Oemaraitip?:  .  Government _ 

Proprietary?:  — Hfi - 

MACHINE/OPERATING  SYSTEM  (on  arttich  inatailed):  £C£  175/NOS _ _ 


TRANSPORT  ABLE? 


wnmm 


Machine  Dependent  Restrictiona:  he.  Printer,  disc  Stora 


SELF-CONTAINED?:  . 


Othar  Coda*  Raquirad  (nama.  pufpOM): 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS. 


Cora  Slza  (Octal  Word*)  |  Elocution  Tima  (Sac.  CDC  7600) 


Trpkal  Job  . - 

UffO  Job. - 

Approiimata  Numbar  of  FORTRAN  Linaa: 


Chemical  Laser  Scaling-Law  Gain  Model 


ron  optic  axis  *Not  presently  in  code.  +Empirical  fit  to  BLAZER  predictions. 


ics  .Kinetics,  and  Gasdynamics 


Models  HSURIA  and  Ring  Resonator  with  mode  rotation 


enerator  and  resonator  parameters. 


assessment  of  cafabiuties:  Constant  or  variable  magnification  non-everting  waxicon  with  arbitrary  offset 
angle.  Full  OPD  matrix  calculation.  Tip  flux  unloading  capability.  Spherically  di 


,  or  collimated  compact  leg  beam  with  capability  to  adjust  ID/OD  ratio  (bifocal  property  of 


axicon)  of  output  beam  independent  of  resonator  magnification.  Models  arbitrary  tilt  ,  decentation. 


misfigure,  and  thermal  distortion  of  all  elements.  Models  arbitrary  number  of  struts. 


assessment  of  limitations:  Planned  additions:  reflaxicon  option,  sparse  OPD  matrix  calculation  with  inter 
Delation,  decomposition  of  OPD  matrix  into  components  amenable  to  convolution,  integral  annular  leg 


treatment  with  introduction  of  FFT  annular  leg  propagation,  two  or  more  gain  sheets,  polarization _ 


vector  code. 


other  unique  features:  User  manuals  planned;  well  coirmented  listings  (proprietary)  ...available  f_rom_TRW_ 
or  AFWL;  resonator  geometries  modeled  -  HSURIA  and  ring  resonator  with  mode  rotation  and  axicon  tip 


STATUS: 

Operation*!  Currently?:  Ji&Cfi.  CM1  tX-YSTS  tOH. _ _ _ _ 

Under  Modification?:  —  Yes - , - r _ 

Purpo««<a)  Add  SLIM  gain  model  (currently  being  implemented  at  AFWL).  Thermal  aberrations  oeing 
ded. 


ownarthip?:  — apyfirnirent - - 

Proprietary?  Yes  for  ALPHA  competition. _ _ 

MACHINE/OPERATING  SYSTEM  (on  which  installed):  .Cyber  176  (CPC) _ _ _ 


TRANSPORTABLE?:  -  CD_C  Only  _ _ _ 

Mjchin. nwrici*,.:  CPC  only  (may  have  to  recode  permanent  disk  file  management  and  core  size 
adjustment  compass  routines  for  installation  other  than  AFWL.) 


SELF  CONTAINED?:  NO  _ _ _ _ 

oth.. cod., n.quir.d (mm.. purpoM):  IM5HB  routines  for  eigenvalue  calculation;  D1SSPLA  for  20,  3D,  and/or 
IINT.  KBLIMP.  ALFA  for  nozzle  exit  conditions. 


pmiiUHHfJMCTl 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS: 


Cora  Sir*  (Octal  Words)  I  Execution  Time  (Sec.  CDC  7600) 


Smell  Job 

70K  without 

10 

OISPLA,  140K 

210 

Large  Job: 

with  OISPLA 

2000 

Approximate  Number  of  FORTRAN  Lines: 


10500  (11213  cards) 


’Cylindrical  Resonator  Optical  Quality 


OPTICS  I  I  KINETICS  I  I  GAS  DYNAMICS 


STATUS: 

Operational  Currently?: . 
Under  Modification?:  _ 
Rurpose(s): - 


Yes 


o»r.r,h,p>:  Government  (AFWl) _ 

Proprietary?:  _5!S - - - 

MACHINE/OPERATING  SYSTEM  (on  ohich  iniUKad)  _£2£. 


TRANSPORTABLE’  _ 

Mpchino ooponpom RottricRont  FFT  Is  machine  language. 


SElf  CONTAINED’  _ 

Other  Codes  Required  (name,  purpose) 


ESTIMATE  OF  RESOURCES  REQUIREO  FOR  RUNS 

Core  Sire  (Octal  Words)  j 

Elocution  Time  (Sec.  CDC  7600) 

Smell  Job 

Large  Job 

Appro  1 1  met#  Number  of  FORTRAN  Lines 


OPTICS  I  I  KINETICS  I  I  GAS  DYNAMICS 


DESALE-5 


coot  type:  Optics.  Kinetics,  and  Gasdynamics 


PRINCIPAL  PURPOSE!*!/ APPLICATIONS)  Of  CODE  _ 


WHirfTBWWnnWfflBJnCTBiESRHRWfflKSB 


assessment  of  capabiiitics:  Calculates  solutions  to  coupled  fluid  dynamic,  chemical  kinetic  and  radiation 
transport  equations  for  CW  and  pulsed  chemical  lasers.  Utilizes  comprehensive  model  of  chemical 


kinetics  and  includes  treatment  of  base  relief  and  nozzle  boundary  layer  effects. 


assessment  of  iimitations:  Restricted  to  Fabrv-Perot  cavity  (although  ad  hoc  technique  for  first  order 
correction  for  curved  mirrors  has  been  included]"!  Uses  scheduled  mixing  model  to  treat  mixing 


henomena  (although  mixing  rate  is  determined  locally  at  each  downstream  station  according  to 


local  flow  properties).  Restricted  to  rotational  equilibrium. 


other  unique  features.  _ Individual  vibration  levels  treated  as  separate  species;  models  effect  of 
blockage  (base  relief 


Organization:  Aerophysics  Laboratory,  The  Aerospace  Corporation 
AddrM*:  M)-  Box  92957,  Los  Angeles,  California  90009 


Model  for  CW  Chemical  Lasers. 


"The  Resale  Chemical  Laser  Computer  Program.11  Aerospace  Corporation  Rpt.  SAMSO-TR- 


75-60,  W.D.  Adams,  E.B.  Turner,  J.F.  Holt,  D.G.  Sutton,  and  H.  Mirels,  February  20,  1975. 


STATUS 

Operational  Currently?: . 
Under  Modification?.  _ 
Purpoaefs): .  . 


Proprietary?: 

MACHINE/OPERATING  SYSTEM  <on  which  metalled):  . 


TRANSPORTABLE?:  T_eS _ 

Machine  Dependent  Restrictions: 


SELF  CONTAINED/  _ 

Other  Codes  Required  (name,  purpose): 


ESTIMATE  OF  RESOURCES  REQUIRCO  FOR  RUNS. 

Smell  Job:  _  _  _  146K 

Typlol  Job: - - 

Lari.  Job  _ 146K 

AppfO.lm.1.  Numbor  ol  FORTRAN  Lino.:  QVOrl  d. 


Core  Size  (Octal  Words) 

Elocution  Time  (Sec.  CDC  7600) 

146K 

20 

146K 

40 

146K 

_ 62 _ 

CODE  NAME:  I  DESAEE-5 


Lasing  on  only  one  transition  between 
prs  of  vibrational  levels. 


OPTICS  I  I  KINETICS  I  I  GAS  DYNAMICS 


GASSER 


frinciral  wfl*Ott<S)/AmtCATK)N<S)  Of  code  .  Inviscid  flow  code  using  the  method  of  characteristics  an 


p  iwi'iawin  i»i  r 


assessment  of  CAPABILITIES  _  n  can  maims  rean  iiw  earareters  in  tne  user 
the  optical  axis,  resulting  in  optical  oath  difference  fields. 


roblem  and  the  heat  release  is  an  input. 


OTHER  UNIQUE  FEATURES 


ORKsINATOR/KEY  CONTACT  - _ t _ 

N«m«:  D.  Haf linger  and  P.  Lohr  ~  (213)  536-1624 

Organization:  —  TRW  DSSG _ 

udfMi  Rl/1038,  One  Space  Park.  Redondo  Beach,  California  90278 

AYAlUftCE  DOCUMENT  ATYON  -  T>»aory.  U  -  Ut«f.  RF  =  Ratavant  Publication): _ 


STATUS: 

Oparational  Currently?:  ,Je.£ 

Undo*  Mod  meat  k>n>: _ 

RufpOtaft). - 


Propriatary?:  —  —  — - 

MACHINE/ORE  RATING  SYSTEM  (on  which  mstaltad) 


SELF  CONTAINED?  NO  _ _  _ _ 

OM«,c«*»AWi™a(nM>N.pun»>»)  Combustor  (GLAD)  generates  inputs  to  GASSER  at  the  cavity  entrance. 


ESTIMATE  OF  RESOURCES  REQUIREO  FOR  RUNS 

Coro  Sin  (Octal  Words) 

Elocution  Tima  (Sac.  COC  7600) 

Small  Job: 

25 

tarn  Job:  -  -  _  _ 

Annraiimata  Numhar  ot  FORTRAN  Lina*  -  .  .. 

coot  NAME 


GCAL 


mincimi  *jR»*ose(S)/Am.K:ATK>w<S) of  coot  _  -To  provide  extremely,  efficient 

which  is  anchored  to  available  data  base  for  nozzle  being  studied.  Used  with  SAIGD. 


AUIUMCH1  Of  CAPABILITIES  -  Pr lS£lB3lLt  -I?qS  1  flSgil  *° 

to  conventional  2-D  slit  nozzles. 


ASSESSMENT  Of  LIMITATIONS 


other unique features  »ne  gam  amorunm  TS  a  siropn_nca 

A  series  of  qasdvnanic  and  kinetic  paranieter  orofi les  are  passed  from  the  full  code  t 


cie  equations 


for  that  gasdynamic/kinetic  field  with  an  imposed  intensit 


asaaaRgB» 


ORIGINATOR/ KEY  CONTACT _ 

_ Kerry  E,  Patterson _ 

OrMfNisoon  _ Science  Applications.  Inc. 

AatffMi  _ 6600  Powers  Ferry  Road.  Sui 

AVAILABLE  DOCUMENTATION  (T  Th*or*  U  Umt  R**v»n<  I 


(494)  95 S- 266 3 


ABLE  DOCUMENTATION  (T  Th^orr  U  U**r  HP  IMMv«fN  rut*c«t»nl  _ LXi _ LLL  U^r  SUgSYSt^  Ig^hnplqqy  ASSq 

DARPA  Interim  Report)  Science  App 1 i cat  ions,  Inc .  ,  Atlanta,  Georgia,  July,  1  979,  Section 


STATUS 

Op*rahon«l  Currently’ _ - - - - - 

Yes 

u ModiftcMtoo’ _  -  - - - - 

flll|)0M(ll _ Extend  to  mul ti -1 ine  capability. 


Ornmnhv*  -  U.-S_.  Government 

Rropnctary’  ■  ^  , - 

MACMINE/OPf RATING  SYSTEM  (on  «h<ch  mtlilM) 


TRANSPORTABLE? _ 1"  : _ 

MaclMn*  0*p*nd*nf  R**tr(c1ion*  . 


SELF  CONTAINED' 


0(A«r  Cod**  A*ouir«a  (n*m«  purpos*)  _ 

variables  as  input  to  this  code. 


de  generates 


ESTIMATE  Of  RESOURCES  REQUIRED  FOR  RUNS 

Cor*  S«/*  (Octal  Word*) 

Ei*cut«on  Ttm*  (S*r  COL  7SOOI 

$m*H  Job 

»,, — Ne<il  iqible 

0.1 

Urt*  lob 

Apprommat*  Numb*f  o»  fORTRAN  l*rv*»  ^5  _  . 

•  - - — 

BASIC  Tin  <  \  t  I  fffsONATOft  TVAf  <V)  Wn<  «.W _  I  GAIN  REGION  MODELED  (V) 


CODE  NAME 


GENRING 


CODE  TYPE  OPtiCS 


principal  purposeisi/applicationisj  of  code  To  model  chemical  laser  ring  resonators  utilizing  linear  and  non¬ 
linear  reflecting  axicons  to  produce  an  annular  gain  region;  to  study  and  trade  off  ring  resonator 
candidates;  to  study  effects  of  spatial  filtering  on  mode  control;  to  study  the  concept  of  (scraper) 
aperture  self-imaging. _ 


assessment  of  carabiueies  Models  bare  and  loaded  unstable  ring  resonators  of  alioned  circul ary-shaped 

optics  which  employ  a  pair  of  similar  reflecting  axicons.  Models  positive  and  negative  branch _ 

resonators.  Models  simple  gain.  Uses  Fresnel-Kirchhoff  propagation.  Models  far-field  performance. 
2-D  plots. _ 

assessment oe limitations  Cavity  fields  are  assured  to  be  circularly  symmetric;  this  is  a  2-D  code. _ 


other  unique  eeatures  Models  positive  and  negative  branch  P-P  waxicon  (ref1axicon)/P-P  waxicon _ 

(reflaxiconl  ring  with  or  without  offset.  Bare  or  loaded.  Also  models  linear  waxicon  (reflaxicon) 
combinations.  Easily  modified  to  model  ring  resonators  without  axicons. _ 


ORIGINATOR/KEY  CONTACT  _ 

NAm«  Carl  M.  Wiggins _ 

organization  The  BOM  Corporation 

Aduroa*  1801  Randolph  Road  S.E., 


(505)  848-5000 


Albuquerque,  New  Mexico  87106 


AVAILABLE  DOCUMENTATION  (T  Timor,,  U  Uaar.  RE  Rftterant  PuMroalvonY _ (T)  and_Qj}  "GENRING: 

Modeling  Cylindrical  Unstable  Ring  Resonators  With  Internal  Reflecting  Axicon 
The  BOM  Corporation,  May  1  ,  1979;  listings  available  from  AKWl/ALR. _ 


A  Computer  Code  for 
ir  'Bm/TAc-^-TSrTC: 


STATUS 

Operational  Currently? 
UrxJer  Modification?  __ 
^urpOM(t):  -  -  , 


Oamarahipi  Government  (AFWL/ALR) _ 

Ptoortalary?  —  j!2 - 

MACHINE/OPERATING  SYSTEM  (on  wtnch  Installad):  _ CPC  6600/7600 


transportable?.  Yes .  except  for  plot  routines _ 

Machina Dapanaam R„.rtmion.: _ Uses  AFWl  plot  library  METALIB. 


SELF  CONTAINED?  _ 22 _ _ 

om-crRM.Rwi^amam.puw):  Uses  AFWL  plot  library  METALIB. 


ESTIMATE  Of  RESOURCES  REQUIRED  FOR  RUNS 


Cor*  Size  (Octal  Words)  j 

Execution  rim*  (Sac.  CDC  7600) 

Small  Job  _ 

200K 

5 

ZOOK 

15 

Lett#  Job 

ZOOK 

30 

Approiimate  Number  ©1  FORTRAN  Unas:  _ 

1700 

code  type  Gasdynamics 


principal  purpos£(S)/application(S)  of  code  General  laser  analysis  to  calculate  average  flow  properties  in 
nozzles  and  in  cavit^ 


assessment  of  capabilities.  _ With  general  input  _guan 

average  flow  conditions  are  calculated  accurately.  Two  nozzle  flow  options  are  included,  for  high 


and  moderate  Reynold's  numbers. 


ASSESSMENT  OF  LIMITATIONS:  . 

done  by  bulk  procedures. 


Oe tailed  flow  condi ti ons  cannot  be  predicted.  Cavity  chemistry  is  also 


OTHER  UNIQUE  FEATURES 


ORIGINATOR/KEY  CONTACT:  . _ 

Nam.:  R.  Huqhes/D.  Haflinger/H.  Behrens  {213)  536-2757 _ . 

Organization  - IBjj,  PSSG - 

AddrMt  R1/1038,  One  Space  Park,  Redondo  Beach,  California  90278 _ _ 

AVAILABLE  DOCUMENTATION:  <T  Thaory.  U  User.  RP  Relevant  Publication): _ (T)  None;  lj_Stjn£S  proprietary 


STATUS 

Operational  Currently?: 
Under  Modification?:  _ 
Purpose(s): - 


Ownership?:  _ LM _ 

Proprietary?:  —  _ Ygi _ 

MACHINE/OPERATING  SYSTEM  (on  which  installed): 


TRANSPORTABLE?  YgS _ 

Machine  Dependent  Restrictions:  —  ^ - 


SELF-CONTAINED’:  —  YCS _ 

Other  Codes  Required  (name,  purpose)  _ 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 

Core  Sue  (Octal  Words) 

Execution  Time  (Sec  CDC  7600) 

Small  Job  44 K 

15 

15 

Urge  Job  ^4K. 

15 

COOE  NAME 


GOPWR 


CODE  NAME  I  _ gggjg 


♦Uses  equilibrium  thermochemistry. 


CODE  NAME 


GURDM 


principal PURP0SE(S)/APPUCATI0N(S) of cooe.  Originally  designed  to  model  Pratt's  Intracavitv  Adaptive  Optics 
experiments.  Models  bare  cavity  compact  beamresonators  with  circular  end  mirrors  and  one  or  two 


internal  deformable  mirrors.  A  far-field  code  includes  external  deformable  mirror,  tilt  removal. 


optimum  focus,  etc. 


ASSESSMENT  OF  CAPABILITIES:  _ TUI  I  J-u  HIT,  ann  necenr  ra  T.1  nnx  nr  an  mirrnrx:  arnirrarv  nernrma 

all  mirrors;  arbitrary  turning  angles  at  internal  deformable  mirrors.  2-D  and  3-D  plots. 


assessment  of  limitations:  Usual  paraxial  reguirements;  restrictions  on  peak  deformations  of  turnin 

mirrors,  machine  and  cost  limitations  for  lar 


other  unique  features  Models  any  two-mirror  stable  or  unstable  compact  beam  resonator  with  one  or  two 
deformable  turning  mirrors  intracavity,  one  deformable  turning  mirror  extracavity. 


ORIGINATOR/KEY  CONTACT: _ 

Thomas  R.  Ferguson  or  Guy  T.  Worth 


Hunt-  inuiiids  n.  rergusun  m  uuy  1.  wurcri  pwon*  (505)  848-5000 _ _ _ _ _ _ 

0n.n,2M»n:  The  BOM  Corporation _ 

HM,„,  1801  Randolph  Road  S.E.,  Albuquerque,  New  Mexico  87106 _ 

available  documentation:  n;  Th«*,,  u  ,  i itft,  nr  -  RpM.a[ii  Pubi.c.iioo): - ,fenera1  Unstable  Resonator  With 

Deformable  Mirrors  (Program  GURDM) ,  T,  R.  Ferguson  et  a).  The  BDM  Corporation,  BPM/TAC-79- 193-T 

March  31,  1979. 


STATUS 

Operational  Currently*; . 
Under  Modification’  _ 
Purpose** ) . 


ownership? _ hflvernment  inr  wl/ alk  i . _ _ _ _ _ 

Proprietary?-  .  ^ - 

MACHINE /OPE MATING  SYSTEM  (on  which  installed)  — CPC  6000,  7000,  176. 


TRANSPORT ABIE?  YeS _ _ _ _ 

Machine  Dependent  Restriction.  CPC  1/0.  Si  Ze_reStriCtionS  , 


SELF  CONTAINED?  _ _ _ _ 

Other  Codes  Required  (name,  purpose)  None _ 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 

Core  Size  (Octal  Words) 

Elocution  Time  (Sec.  CDC  7600) 

Small  Job 

Typical  Job  _ _ _ _ _ _ _ _ _ 

Laree  Job 

Amroitmete  Number  ot  FORTRAN  Lines 

COOE  NAME:  I  _ GURPW 


*Azimuthal  Fourier  expansion. 


CODE  NAME: 


principal purrose(S)/ applications) of cooe:  Cal culdti onai  tool  to  study  the  pe_rforinance  of  CW  chemical  lasers 
and  the  interaction  with  the  gain  medium. 


STATUS: 

Operational  Currently?-. . 
Under  Modification?:  __ 
Purpose(r)  - 


Yes 


Ownership?.  Rocketdvne _ 

Proprietary?:  .  ^0 - 

MACHINE/OPERATING  SYSTEM  (on  which  installed):  CPC  176  NOS  BE. _ 

TRANSPORTABLE?:  -  N° _ 

Machine  Dependent  Restrictions:  -  Uses  CPC  Fortran  extended  features,  use_s_  CPC  LCM. 


SELF  CONTAINCO?:  _ _ 

Other  Codes  Requ.red  (name,  purpose)  _DISSPLA  Plot  library. 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 


Core  Size  (Octal  Words)  j 

Eiecution  Time  (Sec.  CDc  7600) 

Small  Job: 

16K/15K  LCM 

10  sec/iteration 

16K/15K  LCfl 

10  sec/iteration 

Large  Job 

16K/15K  LCM 

10  sec/iteration 

Approiimate  Number  of  FORTRAN  Lines  _ 3200 


OPTICS  I  I  I  KINETICS  I  I  GAS  DYNAMICS 


librium  thermochemistry. 


cooc  tyre  -  Kjnetics _ 


principal  purposc<S)/application<s>  of  coot  -Predi 
hydrogen  flouride  fusion  laser  program. 


assessment  of  capabilities  _ Lao  do  Hk  pulsed  oscillator  and  amplifier  cases  m\tti  longitudinal _ 

nonuni  fortni  ties .  plus  volume-averaged  oscillator  calculations .  kotational  nonegu  i  1  it*ri  um,  hot- 


atom  enhancement  of  hot  and  cold  reaction  rates,  chain- terminating  0^  kinetics,  amplified  spon- 
taneous  emission,  and  transverse  parasitic  oscillations  are  allowed.  _  _  _ 


fine 


WZS3E3K 


OTHER  UNIQUE  FEATURE5  nOt-dtOm  not  dflO  CO  I 

ical  axis  included  in  amplifier  calculations,  amplifier  input  pulse  detai led- spec tral - time-hi stor 


description  al 1  owed;  transverse  parasitic  oscillations  allowed  in  botn  oscillator  and  amplifier _ 

calculations. _ _ _ _ 

ORIGINATOR/KEY  CONTACT _ 

Mam«  .  James  B.  Moreno  _  non.  (SOS)  264-4259 _ 

Aaa.au  4212.  laser  Projects  division.  Kirtland  AfB,  New  Mexico  87117 _ 

available  documentation  <Y  tw,  u  uu.  r»  Vow..™  Mwicai.on) _ ilPJ-MM  paper  ,75:16  .gre  sgnted  at  A1AA  13tr 

Aerospace  Sciences  Meeti n  Pas  a  de  na,  Californ ia,  January  20,  1975,  J.  B.  Moreno.  _ 


Operation*!  Currently’  _ 

u~h.»^««m.  Not  at  present 


Omw.ih.ai  Sandia  Laboratories/D. O.E. _ 

Rrofwwlanii  - dfi - 

MACHINE  /ORE  RATING  SYSTEM  (Oh  whhh  ih.t.llaai  CPC  7600 _ 


transportable*  Not  very,  since  not  documented. 

Machine  Dependent  Rettnction*  _ _ 


SELF  CONTAINED’  -  Te? _ 

Other  Code*  Required  (name  purpose) 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 


Execution  Tim#  (Sec  CDt  7600) 
_ 


.jobs  same:  150K 


Approximate  Number  of  FORTRAN  Line* 


CODE  NAME  I 


coot  NAME 


IPAGOS 


CODE  TYPE  ODtiCS 


principal Pu«POS£(S)/AppucATioN(S) of cooe  Interactive  version  of  POLYPAGOSj  conduct  geometric  ray  trace 
analysis  of  general  optical  systems;  code  subroutines  can  design  nonlinear  beam  compactors  of 
reflaxicon,  waxicon,  and  noneverting  waxicon  designs. _ 


Code  can  produce  OPD  and  spot  diagrams  through  systems  containing  spheres, 


ASSESSMENT  OF  CAPABILITIES 

conics,  torics,  diffraction  gratings,  axicons 


and  corner  cubes  Code  can  take  Fourier  transform  of 


field  at  output  plane  and  generate  far-field  energy  distributions, 
mirrors.  Will  map  movement  of  a  ray  via  multiple  passes. _ _ 


Can  handle  up  to  two  deformable 


assessment  of  limitations  _ Has  no  physical  optics  capability  internal 

model  resonators  by  iterative  solution  techniques. _ 


to  optical  train;  does  not 


other  unique  features  Resonator  geometries  modeled:  HSURIA,  compact  unstable  confocal ,  unstable  P-P 
waxicon/1  i near  waxicon  negative  branch  ring  with  spatial  filter. _ _ 


ORIGINATOR/KEY  CONTACT  _ _ _ _ _ _ _ 

D.  Mansell/C.  Barnard/Kemp* _  P hon.  (505)  848-5000 _ 

Organization  Ihe.BDM  Corporation _ _ 

1801  Randolph  Road,  S.L.,  Albuquerque .  Mew  Mexico  87106 _ 

AVAILABLE  DOCUMENTATION  (T  Theory.  U  U*er  RP  Relevant  Publication)  —  JPOl  Y  fAGQS  ^  Ae  rO_Sf  a  C  e_RepO  ft.  JR-M59  -1  ; 

[ T )  "Beam  Compactor  Design  and  Fabrication  Program,"  AFWl-TR-78-77;  (T)  "Geometry  Ray  Analyses  of 
HSURIA  Prototypes,"  BDM/TAC-79-151-TR;  (U)  P0LYPAG0S  Users  Manual,  Aerospace  TR-01 72(231 1  )-l ;  (U) 
AFWL-TR-78-77. _ 


STATUS 

Operational  Currently’  ^ 

Under  Modification  ’  _ ^0 

Purpose(a)  _ _ — _ 


AFWL 

No 

CDC  6600/7600 

TRANSPORTABLE’  . 

Yes 

overlaying. 

SELF  CONTAINED’  , 

Yes 

Other  Codee  Required  (name  purpose) 


ESTIMATE  Of  RESOURCES  REQUIRED  FOR  RUNS 

Core  Size  (Octal  Word*)  Execution  Time  (Sec  CDt  76001 

Small  Job  _ _ _ _ _ _  _  _ _ _ _ _ 

T„.c.l  Job  - 1 M- _ _ _ 1  set _ 

Large  Job  _ _ _  .  _  _ _ _ _  _  _ 

Approximate  Number  ol  FORTRAN  Line* _ 8300 _ 


! 


I 


TRW/DSSG,  1  Space  Park,  Redondo  Beach,  California 


RESONATOR  TYPE  <\)  SurxJm*  w*..  - L -  I  GAIN  REGION  MODELEO  (V)  None  I  NOZZLE  GEOMETRY  WODELEO  (*■*!  lyp*)  (V)  None 


code  type.  .  Gasdynamics  _  _  _ . 

p.,Mr,p..  nr rnnt  Boundary  layer  analysis.  Nonequi  1  ibrium  Chemistry  (KINETIC) 

Boundary  Layer  Integral  Matrix  Program  (KBLIMP). _ _ 


ASSESSMENT  Of  CAPABILITIES 

flows  (including  wall 


Treats  laminar  and  turbulent  flows.  Multicomponent  and  chemically  reacting 
recombination)  are  analyzed. _ 


assessment  of  umuations  Must  predetermine  pressure  gradient. 


OTHER  UNIQUE  FEATURES 


ORIGINATOR/KEY  CONTACT _ _ 

Nam.  H.  Tong/  A.C.  Buckingham/H. L.  Morse  (415)  964-3200 _ 

Organization  Aerotherm  Division  of  ACUREX _ 

Add.e«»  Mountain  View,  California _ 

available  documentation  (T  Theory  u  user.  rp  an\  p\>w*ca\»on) — U).  Nonequi  1  i  bn  um  Chemi  s  try  Boundary  La^er 
Integral  Matrix  Procedure,  Aerotherm  Report ♦  UM7367.  July  1973. _ 


STATUS 

Operational  Currently?. 
Under  Modification7-  _ 
Purpose(s): - 


Yes 


0wn.r.hip>  Industry-wide  code. _ 

Proprietary1  _ tiS - - - - - - - - - - 

MACHINE/OPERATING  SYSTEM  (on  whictl  mytillop):  CPC  66SflZZ6fiS - 

TRANSPORTABLE’  Vet _ 

Machine  Dependent  Restrictions: . - - - - - 

SELF  CONTAINED7  — N.P _ 

other  Codes  Reared  (name,  purpose)  .  Codes  required  to  generate  pressure  distribution. 


ESTIMATE  Of  RESOURCES  REQUIRED  FOR  RUNS 


Small  Job: 
Typical  Job 
Large  Job 


Core  Size  (Octal  Words) 

Execution  Time  (Sec.  CDC  7600) 

120K 

300 

120K 

1000 

1 20K 

2000 

Approximate  Number  of  FORTRAN  Lines 


14000 


OPTICS  |  NQne  I  I  KINETICS  |  I  GAS  DYNAMICS 


FAR  FlElO  MODELS  (V)  8«»m  Sinrnt  S, 


CODE  TYPE 


Optics  code 


principal  purpose(S)/application(S)  of  code  Calculation  of  the  propagation  of  a  short  pulse  down  a  chain  of 
laser  amplifiers  and  absorbers  including  diffraction  effects;  cylindrical  symmetry  assumed. _ 


assessment  OF  capabilities  Calculates  the  temporal  and  spatial  evolution  of  a  short  pulse  due  to  nonlinear 
amplification  and  diffraction  from  circular  apertures  and  lenses;  includes  laser  kinetics  appropriate 
for  modeling  of  CO^  and  Nd:  glass  laser  systems. _ _ _ 


assessment  of  limitations:  Cylindrical  geometry  assumed;  is  not  designed  for  oscillator  calculations. 


other  unique  features 


Models  unstable  and  hole-coupled  stable  confocal  resonators. 


ORIGINATOR/KEY  CONTACT  - - - ■ - ■ 

N-m#  John  C.  Coldstein  and  D.O.  Dicknan  ptlon#:  (505)  667-7281 _ 

Organization:  Los  Alamos  Scientific  Laboratory,  Group  X-l,  MS-531 _ 

A<jdre„.  Los  Alamos,  New  Mexico  87545 _ . 

AVAILABLE  DOCUMENTATION:  (T  Theory.  U  User.  RP  Relevant  Publication)  (T)  jUj  LAPU-2: - A  Laser  Pul  Se  Propagation  Code 

With  Diffraction,  Los  Alamos  report  LA-6955. _ ’ _ 


STATUS 

Operational  Currently?:  —  YfiS 

Under  Modilication? - 

Purpose!*) 


Ownership?  -  Los  A1  amos  _Scien ti f i c  Laboratory _ _ _ _ 

Proprietary*  - (IS - - - - - 

MACHINE/OPERATING  SYSTEM  (on  which  installed)  _ CPC  7600/LTSS - - - - 

TRANSPORTABLE*  _ _ _ _ _ __ 

Machine  Dependent  Restriction.  Uses  storage  scheme  of  7600  and  relies  on  some  aspects  of  LTSS  operating 

system. _ _ _ _ _ 

SELF  CONTAINED*  —  _ _ _ __ 

Other  Codes  Required  (name,  purpose) _ 


) 

i 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 


Small  Job 
Typical  Job  • 
Large  Job 


Core  S«/e  (Octal  Words) 

Execution  Time  (Sec  CDC  7600) 

58K  (decimal) 

10  minutes 

Approximate  Number  of  FORTRAN  line* 


2000 


PRINCIPAL  PURPOS£(S)/APPLICATION(S)  OF  CODE  _ 

model  some  of  the  3-D  phenomenology 

associated  with  half  symmetric  unstable  resonator  with  internal 

axicon  (HSURIA)  with  a  radially  flowing  gain  medium;  performance  predictions  for  power  extraction 


and  beam  quality;  set/ verify  design  requirements 


HR 

m 


nment,  misfiqure,  thermal  distortion,  struts. 


ASSESSMENT  Of  LIMITATIONS 

calculations. 


Half  plane  svmnetry.  restricted  to  HSURIA  axisynwetric  or  3-dimensional 


other  unique  FEATURES  General  field  modifier  with  deformable  mirrors  to  correct  for  any  aberration. 


STATUS 

Operational  Currently?  . 

Under  Modification?  _ 

Purpose(s):  ■ 


Ownership?  _ ■OLfll.  - - 

Proprietary?  .  ■  NO.. - 

MACHINE /OPE RATING  SYSTEM  (on  which  installed): _ 


TRANSPORTABLE7 

Machine  Dependent  Restrictions 


Yes  (with  modi fication) _ 

Restrictions  Uses  CPC  extended  core. 


SELF-CONTAINED7  ,,-PQ.  rejQOdU 
Other  Codes  Required  (name,  purpose) 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 

Core  Sue  (Octal  Words) 

Erecution  Time  (Sec,  CDc  7600) 

Small  Job  *-•  250K 

300-600 

Typical  Job  <  250K 

1500  Octal  sec 

L-..MN  .  "  ^ 

5000  CDC  176 

Aooronmaie  Number  of  FORTRAN  Line*  _ 

CODE  NAME: 


LS-14RGS* 


CODE  TYPE:  -  Op.^T  9s. 


principal  purpose(S)/appucation(s>  of  code:  Performs  an. .exact  ray  trace  analysis  in  order  to  determine  the 

geometric  configuration  of  a  HSURIA  type  laser  optical  resonator  with  a  ray  distributing  reflaxicon 
beam  compactor  assembly.  Provides  geometry  data  to  wave  optics  HSURIA  codes. _ 


assessment  of  capabilities:  Capable  of  synthesizing  HSURIA  resonators  with: _ M)  parabolic-parabolic; _ 

(2)  Uniform-Gaussian:  (3)  Uniform-Lorenzian;  (4)  P-P  TANH  redistributing  reflaxicon  beam  compactors. 
Computes  OPDs  introduced  by  the  beam  compactor.  Determines  optimum  feedback  mirror  configuration. 


assessment  of  limitations  Restricted  to  HSURIA  with  nonpowered  rear  element  and  to  reflaxicon  beam 
compactors . _ 


other  unique  features:  Resonator  Geometries  Modeled:  HSURIA,  reflaxicon  beam  compactors. 

Determines  aberration  due  to  beam  compactor  and  transfers  data  to  wave  optics  codes. 


Victor  L.  Gamiz 

(213)  884-3346 

Rocketdvne,  Laser  Optics 

Address 

6633  Canoqa  Ave.,  Canoga  Park, 

California  (91304) 

available oocumentation: (t  Th.«rj.  u  unr.  Re  iwmani PuMicAtion) _ (T)  Resonator  Geometry  Synthesis  [ode  Require- 

ments  (V.  L.  Gamiz);  Incorporate  General  Resonator  into  Ray  Trace  Code  (W.  H.  Southwell);  Surface 

Optimization 

Algorithms  and  Equations  (W.  H 

Southwell);  Equations  for  Wave  Optics  Code 

Parameters' 

(V.  L.  Gamiz 

;  (U)  Resonator  Geometry  Synthesis  Code  Development  (L.  R.  Stidham). 

STATUS: 

Operational  Currently?: 
Under  Modification?  _ 
Purpo»«(l)  - 


Yes 

No 


AFWL 

No 

CPC  Cyber  176.  6600  .  _  ______ 

TRANSPORTABLE7  _ 

Yes 

SELF  CONTAINED?  _ 

Other  Code*  Required  (name,  purpose): 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 


Core  Size  (Octal  Words)  j 

Execution  Time  (Sec.  CDC  7600) 

Small  Job 

70k  ! 

20 

targe  Job 

Approtimate  Number  ol  FORTRAN  line«  _ 

1500 

*LS-14  Resonator  Geometry  Synthesizer 


LS-14RGS 


CODE  NAME 


MCLANC 


principal  purpose(S)/ application!  $)  of  code  Modeling  of  a  real  gas  flow  by  tracking  several  thousand  simulate 

'ecules.  Primarily  used  for  model inq  nozzle  flows  with  large  base  regions ,  and  low  pressure 


ions  in  hypersonic  wedge  wakes. 


assessment  of  umitations  Large  array  sizes  for  flowfield  cell  network  and  molecular  information 
imposes  limits  on  size  of  flowfield  which  can  be  analyzed  in  one  run.  Cavity  radiation  inter- 


action  not  included. 


nTUKiiMiniiot.Tiinc  Oevelooed  cavitv  initial  conditions  for  a  larqe  number  of  cavity  in: 

iector 

systems.  Includes  nonequi librium  chemical  reactions,  models  shock  waves,  reci rculating 

flows,  and 

transverse  pressure  gradient. 

resented  at  AIAA  Conference  on  High  Power  Lasers,  Oct.  31 -Nov.  2,  1978,  Cambridge,  Massachusetts. 


STATUS 

Operational  Currently?. . 
Under  Modification?:  _ 
Purposed):  —  .  . 


Ownership?: - _LKW  _ _ 

Proprietary?:  -  -  — ^ - 

MACHINE/OPERATING  SYSTEM  (on  which  installed): 


TRANSPORTABLE?:  _ les _ 

Machine  Dependent  Restrictions:  —— 


SELF  CONTAINED?  —  X?? _ 

Other  Codes  Required  (name,  purpose): 


ESTIMATE  Of  RESOURCES  REQUIRED  FOR  RUNS 
Small  Art*  _ _ 25QK 

Typical  Job - 500K_ 

large  Job  _  _ 1000K 

Approximate  Number  of  FORTRAN  Lines  _ 


Core  Size  (Octal  Words)  Execution  Time  (Sec.  CDC  7600) 

_ _ 400 _ 

_ 2000 _ 

4000 


MCLANC 


CODE  NAME 


MNORQ 


PRINCIPAL  PURPOSE(S)/APPUCATION(S)  OF  CODE 

lasers.  Also  see  AF0PTMN0R0. 


assessment  of  CAPABILITIES  Can  predict  power  and  power  spectral  distribution  on  2*1  band  for  CH _ 

chemical  lasers,  typical  case  takes  100-200  seconds  on  Cyber  US.  Contains  Fabry-Perot  resonator. 


With  the  rotational  nonequilibrium  kinetics,  code  will  predict  which  lines  lase. _ _ 


ASSESSMENT  OF  LIMITATIONS 


Need  to  include  rotational  noneoui  1  ibrium  on  1-K3  band. 


OTHER  UNIQUE  FEATURES  _  The  followin 
(flow  rate  remaining  in  primary),  rfi  (x)  (flow  rate  remain  in 


boundary  layer  profile,  and  Le/Lg(x]  (thickness  of  mixed  flow).  Coefficients  of  the  polynomials 


i ned  by  fits  to  these  profi les 


■MB'  . 


ORIGINATOR/KEY  CONTACT  _ 

L.  H.  Sentman 


PI 

HO 

(217)  333-1834 


" AnEf f i c ient  Ro  t a  t i onal  Nonegu i librium 


"Users  Guide  for  Programs  MNORQ  and  AFOPTMNORQ,"  L.  H.  Sentman,  AAE  TR  79-7,  UILU 


Enq_79-0507  (October  1979 


STATUS: 

Operational  Currently?: . 
Under  Modification?:  — 
Purpose(s):  - 


Ownership?:  rtrUoK _ _ _ _ 

Proprietary?: - Cl2 - 

MACHINE/OPERATING  SYSTEM  (on  which  installed): 


TRANSPORTABLE?:  -  YeS _ 

Machine  Dependent  Restrictions:  — - 


SELF  CONTAINED?  _ 

Other  Codes  Required  (name,  purpose) 


ESTIMATE  Of  RESOURCES  REQUIRED  FOR  RUNS 
Small  Job:  _ 

Typrc.1  jpt> _ All  .jobs  same  S' 

Larfe  Job:  _ 

Approximate  Number  of  FORTRAN  Lines  _ 


Core  Size  (Octal  Words)  1  Execution  Time  (Sec.  CDC  7600) 


BASIC  TYPE  <\)  I  RESONATOR  TYPE  (V)  SMndin*  Wa<*  -  I  GAIN  REGION  MODELEO  ( V)  I  NOZZLE  GEOMETRY  MODELED  (and  i»p«)  (V) 


PRINCIPAL  PURPOSES)/ APPUCATION(S)  OF  CODE  l  UeTl  Vat  I  Vc_QT_  IrAuUb  dfld  KULimaUbK  calculates  SenSUlVIIV 

coefficients  for  general  optical  train;  relates  output  ray  motions  to  individual  optical  element 
motions  in  six  degrees  of  freedom;  used  in  conjunction  with  NASTRAN  to  predict  beam  jitter  through 
an  integrated  optics/structures  approach. _ 


ASSESSMENT  OF  CAPABILITIES 

model ing  capabi 1 i ty . 


Can  handle  all  ele 


assessment  of  LIMITATIONS  Meant  to  be  used  to  generate  multipoint  constraint  (MPC)  cards  for 
NASTRAN;  output  format  is  rough  and  difficult  for  novice  to  interpret. 


other  unique  features  Resonator  Geometries  Modeled:  Unstable,  Linear,  with  up  to  4  folding  flats. 


ORIGINATOR/KEY  CONTACT _ 

Name-  D.  Mansell/C.  Barnard _ 

Organization.  The  BDM  Corporation _ 

Address:  1801  Randolph  Road,  S.E..  Alt 


AVAILABLE  DOCUMENTATION  (T  Theory.  U  User.  RP  Relevant  Publication)  _ ('LL  '‘Ejnaj.  Task 

Analyses  of  the  All  Optical  Train,"  BDM/TAC-78-793-' 


New  Mexico  87106 


Operational  Currently?:  - 
Under  Modification?: _ 


Proprietary?:  ■  -  ft0 - 

MACHINE/OPERATING  SYSTEM  (on  which  installed) 


TRANSPORTABLE?  >65 

Machine  Dependent  Restrictions. , 


SELf  CONTAINED?  -  TeS _ 

Other  Codes  Required  (neme.  purpose): 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 


Typtcal  Job: - 

Larga  Job  _ _ _ 

Approiimate  Number  ol  FORTRAN  Lines 


Core  Size  (Octal  Words)  I  Elocution  Time  (Sec.  CDt  7601 


I 


OPTICS  I  I  KINETICS  I  I  GAS  DYNAMICS 


2-dimenr,  ional  Fourier  trarv.fon: 


CODE  TYPE 


Optics,  Kinetics,  and  Gasdynamics 


principal  purpose<s>/application(S)  of  code  Models  the,  optical  performance  of  linear  bank  CU  HP  and  Of _ 

chemical  lasers.  MkO  is  2D  model;  BLAZER  is  3D  model.  Used  as  design  tools  for  BDL,  NACl,  MI  RAIL. 


assessment  of  CAPABILITIES  Resonator:  Positive  or  negative  branch  confocal  unstable;  arbitrary  optical  axi  s 
position;  cylindrical,  toric,  or  spherical  mirrors.  Gain  medium:  CW  flowing  HF*  or  DF*,  strut  wake , 
mirror  aberration,  thermal  distortion,  and  nonresonant  index  QPD's _ 


MRO  does  stable  Fabry  Perot  with  geometrical  optics. _ 

assessment  of  limitations  Lacks  transverse  pressure  gradient  modeling  capability,  lacks  FFT  propagation 
algorithm,  uses  only  single  gain  sheet,  uses  only  rotational  equilibrium  description. _ 


other  unique  features  Confocal  unstable  resonator  modeled 


ORIGINATOR/KEY  CONTACT _ _ 

Name  Donald  L.  Bullock _  (213)  535-3484  _ 

Organization  _ IhlfLP.SSG _ 

Address  R 1/ 1 162,  One  Space  Park,  Redondo  Beach,  California  90278 _ 

AVAILABLE  DOCUMENTATION  (T  Theory.  U  User  RP  Relevant  Publication)  _ (XU.  The  BLAZER  arULMBQ  COdgS  ,  J.UPC  1.97.8  i 

_LUU _ BLAZER  User  Manual.  November  1978  (includes  M_RQ1;  Listings  available,. _ 


STATUS 

Operational  Currently'  _ XfLS - 

Under  Modification'  Planned _ _  _ _ 

Purposed  Rotational  nonequilibrium,  FFT  propagation  algorithm,  multiple  gain  skins, 
transverse  pressure  gradient  descr i p_tion, _ 


Ownership'  —  Government _ _ _ 

Proprietary'-  NO — - - - - 

MACHINE/OPERATING  SYSTEM  (on  which  installed)  _ CvbCr  1  7 4-TRW/TSS 

transportable?  Needs  mods  for  export _ 

Machine  Dependent  Restrictions  - - 


SELF  CONTAINED'  _ _ 

Other  Codes  Required  {name  purpose)  V1INT,  KBL1MP,  ALFA  for  HQZZle  exit  Condition. 


ESTIMATE  OF  RESOURCES  REQUIREO  FOR  RUNS 


Core  Size  (Octal  Words)  | 

Execution  Time  (Sec.  COL  7600) 

Small  Job  _ 

MRO:  - 

BLAZER:  - 

_ 1S1JS _ 

165K 

400  6500 

Large  Job  „ 

245K 

15000 

Approximate  Number  of  FORTRAN  Lines  MRQ.__  4500  BLAZER:  6000 


KINETICS  I  I  GAS  DYNAMICS 


MULTIPLE  EIGENVALUE  'VfCTDRfXTRACfON  ALGORITHM  (\  I 


coot  TYPE 


PRINCIPAL  PURPOSECS)/ APPLICATIONS)  OF  CODE  . 

amplifying  self- focusing  media. 


self-focusing 


raction  which  induces 


The  code  was  written  by  F.D.  Tappe rt,  n o w  at  the  University  of  Miami  in  maun 


ASSESSMENT  OF  limitations  _  aiirmugn  crus  cuue  cuuiu  pe  extenuea  iu  oe 

it  currently  does  not  have  any  optical  elements  or  saturable  gain  model 


other  than  noting  that  the  fast  Fourier  transform  is  the  basic  numerical  method  employed  and  that 


other  details  can  be  found  in  the  report  cited,  no  other  data  for  this  code  will  be  given. 


OTHER  UNIQUE  FEATURES 


ORIGINATOR/KEY  CONTACT  _ _ - 

Name  F.D.  Tappert/John  C.  Goldstein  (505)  667-7281 _ 

organization  Los  Alamos  Scientific  Laboratory.  Group  X-U  MS-531 _ 

Address  Los  Alamos,  New  Mexico  87545 _ 

AVAILABLE  DOCUMENTATION  (T  Theory.  U  User.  RP  Relevant  Publication)  _ ULA  Numeri  Cal  . Code  . for  thg  Three  Dimensional 

Parabolic  Wave  Equation.  John  C.  Goldstein.  Los  Alamos  report  number  LA-6833-MS. _ 


STATUS 

Operational  Currently7 

Under  Modification7  _ 

Purpose (s)  - 


Ownership7  — _ 

Proprietary7:  . — — - 

MACHINE/OPERATING  SYSTEM  (on  which  installed) 

TRANSPORTABLE7  _ _ 

Machine  Dependent  Restrictions  .. 

SELF  CONTAINED7:  __ _ 

Other  Codes  Required  (name  purpose)  — - 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 

Core  Size  (Octal  Words) 

Execution  Time  (Sec.  CDt  7600) 

Small  Job 

Typical  Job  ■  _ ____ _ . 

Laree  Job 

Approximate  Number  of  FORTRAN  Lines 

Numerical  Code  for  the  Three  Dimensional  Parabolic  Wave  Equation 


MODELS  EFFECTS  ON  OPTICAL  MOOES  DUE  TO  (' 


CODE  NAME 


assessment  Of  CAPABiimts  _ Predicts  power  spectral  distribution,  effect  of  rotational  nonequilibrium 

on  laser  performance. 


ualitative  model .  2  vibrational  levels.  21  P-branch  and  21  R-branch 


other  unique  features  This  model  was  used  to  demonstrate  the  importance  of  rotational  nonequi  1  ibrium 
ffects  in  CW  chemical  lasers.  To  ascertain  the  role  of  the  resonator,  it  was  coupled  to  the 


11  Aerospace  strip  resonator  code  and  run  with  a  confocal  unstable  resonator.  In  this  form 


T1  J.  Chemical  Physics  62,  3523  (1975 


STATUS 

Operational  Currently?:  - 

Under  Modification?: _ 

Purposed).  — .  . 


Ownership?:  _  _ b£  I  1  AerQSPdCe  It. 

Proprietary?:  —  —  Y  - 

MACHINE/OPERATING  SYSTEM  (on  which  installed): 


TRANSPORTABLE?  _  YeS _ 

Machine  Dependent  Restrictions:  —  _  -  . 


SELF-CONTAINED*:  _ 

Other  Codes  Required  (name,  purpose):  - 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 

Core  Site  (Octal  Words) 

Execution  Time  (Sec.  COC  7600) 

Small  Job 

Typic.i job _ All  .jobs  same  size _ 

15  sec 

Large  Job 

Approximate  Number  of  FORTRAN  Lines 

CODE  NAME:  I  NORO-I 


COOE  NAME 


OCELOT 


OPTICS  I  I  KINETICS  I  I  GAS  DYNAMICS 


♦also  for  cylindrical  coordinates.  ‘cylindrical  in  progress, 
♦(restriction  will  be  removed.) 


STATUS: 

Operational  Currently?: . 

Under  Modification?-. _ 

Purpo*e(»):  — 


Yes 


H  version  for  HSURIA»  simple  saturable  gain,  ring  analysis  of  Chodzke  and 
Hugulev's  experiments. _ 


SELF-CONTAINED?:  -  _ 

Other  Code*  Required  (name,  purpose):  IMSLLIB-LEQ2C  -  linear  eflUdtiOn  SOlu.t_lon_ 

 ASPL1B-ZRPCC  -  polynomial  root  solution 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 


Core  Size  (Octal  Words) 

Execution  Time  (Sec,  CDC  7600) 

Small  Job  . 

_ 1 75K 

60 

Large  Job:  . _ _ _ _ 1 

Approximate  Number  of  FORTRAN  Lines 


OPTICS  I  I  KINETICS  I  I  GAS  DYNAMICS 


2048  radial  points  x  l  azimuthal  inodes  (l‘  300);  (2)  Annular  region:  1-D  cylindrical,  2048 


other  unique  features: _ Principle  1 

Uon-Confocal ,  Compact  Unstable  Asti 


or  loric.  Toric  Unstable  Resonators  (Annular 


Osci 1 lator/ Amplifier.  A  versatile  interface  routine  allows  use  of  a  variety  of  kinetic  models 


STATUS 

Operational  Currently?  .  TSfr - - — 

Undarmodrttcat^  ^  required 

Rurpoaaia)  — 


Ownorahip?  Perk  in-Elmer _ 

Proprietary?  -IfiS  - - - — - - - 

machine /ope  ratinq  system  (on  etwch  in«tait#d)  CPC  76QQ«  CYBER  176^.  IBM  3032 1  CRAY  t  CRAY-I  Qfl  progress) 


SELF  CONTAINED?  -  .Ho _ 

Otbar  Code*  Required  (name,  purpote) 


ESTIMATE  Of  RESOURCES  REQUIRED  TOR  RUNS 


Cor*  Si/a  (Octal  Word*)  1 

Execution  Time  (Sec.  COC  7600) 

SmaH  Job  1 

200K  ( SCM ) ,  240K  (LCM)  I 

56  sec.  (CYBER  176)  1  iteration  (loaded  cavitv 

Laria  Job  _  1 

Pulsed  EDI.  (C0?) 

Approximate  Number  of  FORTRAN  Line*  Z_LT  >000 


OPTICS  I  I  KINETICS 


Adaptive  optics  evaluation, 
"Atmospheric  propagation  effects 


CODE  NAME 


CODE  NAME 


gf  ht 

principal  purpose(S)/appucation(S)  of  code  _T^e  ffiijT  (qua*'*  fast  Hankel  transform)  code  was  developed  ds  a 
tool  for  modeling  high  Fresnel  number  annular  resonators. 


assessment  of  capabilities  The  QFHT  code  will  model  azimuthal  lv  symmetric  resonators  with  collimated 
Fresnel  numbers  in  excess  of  200.  Code  will  model  large  variety  of  unstable  resonators,  positive 


or  negative  branch,  annular  or  rin 


lir3<a«iiniijiliMini]i 


*3*PlTkwtj  :gn4>NA4-Min< 


ASSESSMENT  OF  LIMITATIONS 

(i.e.  16  modes)  and  large  (  -?5)  Fresnel  numbers  cannot  be  adequately  sampled. 


OTHER  UNIQUE  FEATURES  -  Mode  1_S 

with  IFPA  (inter  focal  point  aperture 


correction. _ 


ned  and  offset  axicon  cones,  and  extra  cavity  phase 


ORIGINATOR/KEY  CONTACT _ 

Nam#:  -Paul— L,  Ilkaer _  ^  _(305)  840-6643 

Organization  United  Technologies  Research  Center,  OATL 

Adapts  P.Q.  Box  2691,  MS-R-48  West  Palm  Beach,  Florida  33402 _ 

AVAILABLE  DOCUMENTATION  (T  Theory.  U  User  RP  Relevant  Publication) _ _ 


STATUS 

Operational  Currently?: _ - - - 

Under  Modification?: _ YeS _ _ _ _ _ _ 

Purpote(a):  To  incorporate  multiline  loaded  capabilities  by  coupling  to  CL0Q3J  ki ne tics  package. 


Ownership?:  —  U  *  _ 

Proprietary?  - 

MACHINE/OPERATING  SYSTEM  (on  which  installed): 


CPC- 176,  IBM-370 


TRANSPORTABLE?  YeS _ 

No 

Machine  Dependent  Restrictions  - — 

SELF-CONTAINED'  Yes _ 

Other  Codes  Required  (name,  purpose): 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 

Core  Size  (Octal  Words) 

Execution  Time  (Sec.  CDC  7600) 

Small  Job 

Typical  Job  . . _____ . . . . 

Large  Job 

Approximate  Number  of  FORTRAN  Line* 

CODE  NAME 


ACCELERATION  ALGORITHMS  USED' 


RASCAL 


Optics.  Kinetics,  and  Gasdynamics 


principal  purpose(S)/appiication(S)  of  code  Resonator  parameter  selection,  assess  mode  control ,  performance 
iredictions  for  power  and  beam  qua  lit’ 


set/verify  design  requirements. 


ASSESSMENT  OF  CAPABILITIES 


3-0  optics  calculation  with  general  field  modi f ier  models  coupled  to  AERQKNS 


code  for  kinetics  and  qasdynamics  calculations.  Code  uses  modular  construction  (see  AEROKNS  for  more 


details) . _ 


assessment  of  limitations  Kinetics  model  does  not  include  rotational  nonequilibrium.  Code  is  presently 
being  developed.  _  _  _  _ 


other  unique  features  Kesona  tor_qeometr  1  es  moaeieq: hbunift  w/waxicon  or  reTia.ncon  i general  su  n 

ring  w/waxicon  or  reflaxicon  (general  surface).  Beat.,  rotators,  axisymnietric  mode  competition. 


3D  basis  set  competition. _ _ 

ORIGINATOR/KEY  CONTACT _ 

Name:  _Ph  i  1  BriqqS _  Phone-  (213)  884-3351 _ 

organization:  Rockwell  International -Rocketdyne  Division _ 

Adless  mM2Z  Cano..3a  Aye,,  Canog?  Parki  California  _S12Q4 _ 

AVAILABLE  DOCUMENTATION  (T  Theory.  U  User.  RP  Relevant  P„hlir«inn)  (T)_An_llUlar  LdSOr  Qpt_i_C3_S_tud.y  Final  RepQT 
(AFWL-TR-77-1 1 7)  (U)  Annular  Laser  Optics  Study  User’s  Manual:  Loaded  Cavity  Codes. _ 


Ownership7  Rockwell  International _ _ 

Proprietary7  .Y.S5 - 

MACHINE/OPERATING  SYSTEM  (on  which  installed)  _ f  JC  Cyber  176 


transport  ABLE7  With  modification.  _ ___ 

Machine  Dependent  Restrictions  _ — CPC  extended  CO  re. 

SELF  CONTAINED7 _ 

Other  Codes  Requ'-rd  (name  purpose)  -NOl  0 _ 


ESTIMATE  OF  RESOURCES  REQUIRED  FO  v  RUNS 

Core  Size  (Octal  Words)  Execution  Time  (Sec  CDC  7600) 

Sm.ii  job  .  _ 200K~SCM  -  ZOOKJXM  _  _  ? _ 

Typir.i _ 20WL^-_50QLiCM _ ?  ; 

200K  SCM  -1000K  LCM  ? 


er.5.- 


Approximate  Number  of  FORTRAN  Lines 


ORIGINATOR/KEY  CONTACT:  _ _ _ _ _ 

N.ma:  _L,H.  Sentman _  pno,,.:  (217)  333-1834 _ 

Organization.  Department  of  Aeronautical  and  Astronautical  Engineering.  University  of  Illinois 

Add™».:  101  Transportation  Building,  Urbana,  Illinois  61801 _ 

AVAILABLE  DOCUMENTATION:  (T  -  TliuOTy  U  =  U»»r.  RR  Rdlavim  RuWid.lidn)  I.RP.)  A?Jjli.S(l  OCtiCS.  1Z.» -2244-11978.)  . - 


STATUS: 

Operation. I  Curf.ntly’  - I  £  1 

Under  Modification?  .... 

Purpose(s):  . 


Ownership?:  Bell  Aerospace. TEXTRON 

Proprietary?:  ■  - 

MACHINE/OPERATING  SYSTEM  (on  which  installed):  . - . - 


TRANSPORTABLE?  YeS _ 

Machine  Dependent  Restrictions:  —  - 

SELF  CONTAINED? _ YfiS _ 

Other  Codes  Required  (name,  purpose) 


ESTIMATE  OF  RESOURCES  R SQUIRED  FOR  RUNS 

Core  Size  (Octal  Words) 

Execution  Time  (Sec.  CDC  7600) 

Small  Job  . 

150  sec/iteration* 

Larne  Job 

Approiimate  Number  of  FORTRAN  Lines 

*  typically  takes  15  iterations  to  converge. 

OPTICS  I  I  KINETICS  I  I  GAS  DYNAMICS 


J  I  oth>» vq f gnu  pron  ie. _  l 

FAR  FIELD  MODELS  (V)  B«m  SfMnni  R#nx>*«i _  I  I  o*k*i  (ipkiM 


CODE  NAME 


ROTKIN 


code  type.  Optics.  Kinetics,  and  Gasdynamics _ 


principal  purpose(S)/ application^)  of  code  Prediction  of  HR/DF  chemical  laser  performance  based  on  couple 
rate  equation  analysis  of  chemical,  vibrational,  rotational,  and  radiative  transfer. 


assessment  of  CAPABILITIES  Accurate  prediction  of  laser  spectra  results  from  rotational  nonequi  1  ibrium 
feature  of  kinetic  analysis.  Can  vary  mixing  rate  and  schedules  of  flow  variables  to  approximate 


hvsical  effects  (e.a.  boundary  layers,  shock,  etc.)  Geometrical  optics  is  used. 


assessment  of  limitations:  Fabrv-Perot  resonator  analysis  is  one-dimensional;  fluid  dynamic  analysis 

is  of  one-dimensional .scheduled  mixingvariety.  _ 


other  unique  fEATURES:  Scheduled  mixing  model  with  different  mixing  lengths  for  primary  and  secondar 

mixing  tones.  Allows  use  of  linear,  exponential,  or  tabular  rates. 


ORIGINATOR/KEY  contact  _ 

Npiwp:  P-  Hdll _  Phono:  J 

Organization:  United  Technologies  Research  Center 
Addraac.  Silver  Lane,  E.  Hartford,  Connecticut  06108 


203) 727-7349 


AVAILABLE  DOCUMENTATION  (T  Thoorj.  U  Uaar.  RP  .  Rolavant  Publication): 

Chemical  Lasers 


£-12,  453 


STATUS: 

Operational  Currently? - 

Under  Modification’  _ ^2 _ 

Purposed):  -  - 


Ownership?:  _ U1  K(- _ 

Proprietary?:  .  -  ,Jf?S - _ 

MACHINE/OPERATING  SYSTEM  (on  which  installed):  UnivaC  U10 


TRANSPORTABLE?:  -  _yeS _ _ 

Machine  Dependent  Restrictions.  ■  JHQT16 _ _ 


SELF-CONTAINED?:  _ 

Other  Codes  Required  (neme.  purpose):  —  None _ _ 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 

Core  Size  (Octal  Words) 

Elocution  Time  (Sec.  CDC  7600) 

Small  Job: 

Typical  job  Same  for  all:  UOK 

-  60-°) 

Larea  Job  . 

Aooroiimete  Number  ol  FORTRAN  1  me«  2000 

FAR  HELD  MODELS  (V'>  B*jm  St**r.nR  R« 


37  OK 


Core  Sue  (Octal  Word*) 


Execution  Tim#  (Sec.  COC  7600) 

250-300 


OPTICS  I  I  KINETICS  I  I  GAS  DYNAMICS 


FAR-flEI.0  MODELS  (Y)  Steering  R*r 


COOt  TYPE  -  0PtlCS 


principal  purpose(s)/appucation(s)  of  coot  Provide  accurate,  cost-effective  method  of  cyl  mdricalyannular 

_ optical  resonator  mode  and  power  extraction  analyse  and  determine  the  effect  o*  v ar mus _ 

_  esign  perturbations  on  these  parameters.  (This  code  is  a  vectorized  version  of  SAIC2D.) _ 


ASSESSMENT  OF  CAPABILITIES 


Provides b< am  Intensity  and  phase  distribution^  throughout  any  cylindrical/ 


annular  resonator  system.  Determine  effects  of  system  perturbations  on  these  distributions. 


ASSESSMENT  OF  LIMITATIONS  _ 

Fresnel  numbers  <  30. 


Limited  to  analysis  of  beams  with  1-32  azimuthaT  modes  and  compacT  regTorT 


OTHER  UNIQUE  FEATURES 


Models- H$  Uft  I A  and  traveling  wave  annular  resonator. 


ORIGINATOR/KET  CONTACT _ 

Nam*.  .  -  Jerry  Long _  1404)  955-2663 _ 

Organization.  -  Science  Applications,  Inc. _ 

Addr»s>:  6600  Powers  Ferry  Road.  Suite  220,  Atlanta.  Georgia  30339 _ 

AVAILABLE  DOCUMENTATION:  a  Theory.  U  Us«r.  RP  Relevant  Publication)  QjLL  L  JL.  IZJ-LI  AS  . iUld  As-  L  !-£  QHaO. 

Applied  Optics  14,  1874  (1975) _ 


STATUS 

Operational  Currently?: 
Under  Modification?  _ 

PurpoM(t) - 


Yes _ 

Yes _ 

To  complete  optimization  of  vectorized  routines 


Own.„h,o>  U.S.  Government _ 

Proprietary?  -  ■  -  — . - - — . — - - - . 

MACHINE /OPERATING  SYSTEM  (on  which  iniUllptf)  ■  j/YBER  203 _ _ 

TRANSPORT  ABEE?:  ^0 _ 

Machine  D.o.nd.nt  Reelnchone:  USUS  CYBER  203  VeCtOr  algorithms _ _ _ 

SELT-Contained/  Yes ,  except  as  noted  below. _ _ 

other  cod«  Required  them.,  purpo»).  Requires  imput  from  kinetics  calculations  or  a  subroutine  to  do 
gain  calculations  for  power  extraction  option  (See  GCAL). 


ESTIMATE  OF  RESOURCES  REQUIRED  TOR  RUNS 


Core  Size  (Octal  Word*)  | 

[  Execution  Time  (Sec.  CDC  7600) 

Small  Job 

1000K 

20 

CYBER 

203 

lOOGK 

T55 

CYBER 

703 

Large  Job 

1000K 

500-1000 

CYBER 

203 

Approximate  Number  of  FORTRAN  Line* 


CODE  NAME  I  $AIC^ 


)Ot»nGO«»THM(V)  I  - ! -  I  I  MODELS  effects  on  optical  MOOES  DUE  TO  (V) 


CODE  NAME 


SA1FHT 


l 


CODE  TYPE  QP*^CS 


principal  purpose(S)/application{S)  of  code  Provide  accura te^  cos t-ef fee ti  ve _ method  of  cylindrical /annular 

op tied!  resonator  parameter  analysis  including  power  extraction  for  use  in  overall  system _ 

optimization.  ~ 


assessment  of  capabilities  Provides  beam  intensity  and  phase  distributions  throughout  any  cylindrical/ 
annular  resonator  system. _ 


assessment  of  limitations  Models  only  circular  beams  which  can  be  described  with  1  -  8  azimuthal  nodes. 


other  unique  features.  Models  standing  wave  and  annular  ring  resonators,  compact  unstable  confocal 
resonators,  confocal  and  non-confocal  HSURIA. _ _ _ _ _ 


ORIGINATOR/KEY  CONTACT  , 


Jerry  Long 


Science  Applications,  Inc. 


(404)  955-2663 


6600  Powers  Ferry  Road,  Suite  220, 


?elSeorg  i  a 


L,rLPt‘Allca,'^n^  -r- 


Atlanta,  Georgia  30339 

(T)  HP  Laser  Subsystem  Technology  Assessment"" 


y,  19T9TC0NFIDENTIAL). 


(RP)  E.  A.  Sziklas  and  A.  E.  Siegman,  Applied  Optics  14,  1874  (1975). 


STATUS 

Operational  Currently*. 
Under  Modification'  __ 
Purpo«e(s)  - 


Ves 

Yes _ 

To  provide  generalized  axicon/reflaxicon  model. 


Ownership’  U.S.  Government 
No 

Proprietary’  — — - _ 

MACHINE/OPERATING  SYSTEM  (on  which  installed) 


Cyber  175,  176 


TRANSPORTABLE’  YeS _ _ 

Machmt 0np.hp.ni Restriction,  Requires  machine  with  minimum  of  370K  or  virtual  memory;  sene  lines  in 

code  are  CPC  FORTRAN  dependent. _ _ 

sele  contained’  res,  except  as  noted  below. _ _  _ 

other  cod..  Required  {mm.  purpose)  Requires  input  from  kinetics  calculations  or  a  subroutine  to  do 
gain  calculations  for  power  extraction  (See  GCAL). 


ESTIMATE  OF  RESOURCES  REQUIREO  FOR  RUNS 


Core  Sire  (Octal  Word*) 

Execution  Time  (Sec  CDC  7600) 

Small  Job 

370K 

10  -  50 

370K 

50  -  100 

370K 

100  -  300 

Appronmate  Number  of  FORTRAN  Line* 

2500 

CODE  NAME  I  _ SAIFHT 


CODE  NAME 


PRINCIPAL  PURPOSE(S)/APPllCATION(S)  OF  CODE  _  _1 1)  To  COrrel 

optimize  operating  conditions  and  geometric  configurations.  (3)  To  generate  gain  algorithms  for 


kinetic  profiles  for  gain  algorithm  (GCAL). 


assessment  of  capabilities  Model  has  been  applied  to  a  wide  variety  of  source  flow  nozzle;,  and  has _ 

correlated  the  available  closed  cavity  data  base  well.  Utilizes  1-!  qasdvnomics  to  node!  tne  3-D 


flowfield  of  source  flow  nozzles.  Includes  effects  of  base  pressure .  mixing  rate  and  source  fiow 
geometry.  Treats  expansion  plane  of  source  flow  as  two  distinct  regions,  a  base  press j re  region 


re  source  flow  r 


other  unique  features  .  node  I  s  HT  or  Uh  lasing.  Single  line  lasing  is  nodded,  tut  jlti-iine  cor- _ 

rections  are  made  to  account  for  photcn  production  at  all  levels .  Jtili/es  either  constant  gain 


approximation  or  laser  rate  equation. _ _  _ 


ORIGINATOR/KEV  CONTACT  -  - _ 

Name  _ _ KfiXOC  -£ i - ±& t te r$on _  Phone  _  14Q4  )  955-2663 _ 

Organization _ Appj  j  pat  ipns  t  Ing. _ 

Address  _ 6600  Powers  Ferry  Road,  Suite  220,  Atlanta,  Georgia  3033? _ 

available  documentation  (T  Theor,.  u  user  rp  Relevant  publication)  _  f JTl _ _H F  Laser  Subsystem  Tecimcloav  Assesv-gnt 
(PAR  PA  Interim  Repo  rt )  t  Science  Applications.  Inc.  ,  Atlanta.  Georgia.  July,  19 9 ,  Sect '  _ 


Operational  Currently’  _ 

Under  Modification?  — 


Own.r.hip'  o. .  S„,  Government 
No 

Proprietary’  -  i _ 

MACHINE/OPERATING  SYSTEM  (on  which  installed) 


Machine  Dependent  Restrictions 


Other  Codes  Required  (name  purpose) 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS 


multi  - 1  ine  ca;  a  b  i  1  i  t 


Core  Size  (Octal  Words)  I  Execution  Time  (Ser  CDC  7600) 


10  -  20  (gasdynanic) ;  5  ~  15  ^kinetmc^ ] 


Approximate  Number  of  FORTRAN  Lir 


4000  (gasdynanics) ;  900  [kinetics) 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  Of  STANDARDS  196J  A 


CODE  NAME:  I  _  _  SAjl 


Not  accurate  for  large  cross-coupling  effects  *  with  GCAL 


SAI2D 


coot  Tin  —  _ 


rwNCiMt  punrau(»/*pvuc«TioN<S)  or  coot _ 


ASSESSMENT  Of  CAR AMUTIES  rtvviuea  l 

rectangular  resonator  system. 


0«aiNAT0ft/«fV  CONTACT:  . 


Jerry  Lonq 


Science  Applications.  Inc 


6600  Powers  Ferry  Road,  Suite  220,  Atlanta,  Georgia  30339 


STATUS 

r. mMtfh  YeS 


U.S.  Government 
Ho - 


ISKWHE/OKMTHMS  SYSTEM  (an  «McA  ImtaMd):  Cyber  176/176 


SEIFCONTAINEO?  Yes,  except  as  noted  below. _ 

Requires  input  from  kinetics  calculation  or  a  subroutine  to  do 
jaln  ca1culation?"forPpo*ier- extraction  options  (See  GCAL 


ESTIMATE  Of  RESOURCES  REQUIRED  FOR  RUNS: 

Cor*  Sin  (Octal  Wortta) 

Execution  Tima  (Spc.  CDC  7600) 

SfnaA  Job:  ..  370K 

100  -  200 

Topical  hrtr  370 K 

200  -  500 

1  mrmm  Mi  370K 

500  -  1000 

Approximate  Number  of  FORTRAN  Lina*  2500 

OPTICS  I  I  KINETICS  I  I  GAS  DYNAMICS 


OPTICS  I  I  KINETICS  I  AEROKNS  I  GAS  DYNAMICS 


Uses  equilibrium  thermochemistry 


4 


COM  NAME: 


TDWQRRC* 


COOETYFE:  °PtiCS 


frinciml  furfoseisi/affucationis)  of  CODE:  Perform;  3-D  wave  optics  resonator  analysis  of  a  cylindrical 
annular  ring  laser  resonator  in  either  two  reflaxicon  or  two  waxicon  beam  compactor  assembly. 


assessment  of  cafabilities  General  geometry  specification;  i.e.,  positive  or  negative  branch,  arbitrary 
scraper  location,  analytical  gain  model.  Mirror  misalignment,  mirror  misfigure,  mirror  thermal 
distortion  models,  struts.  Ray  distribution  beam  compactors. _ 


ASSESSMENT  OF  LIMITATIONS: 


Half-plane  symmetry.  No  cross-slit  filter  model. 


One  V-T  transition  operation 


other  unique  features  Resonator  geometries  iiiuaeled:  unstable  ring  resonator  with:  PPTANH  reflaxicon  - 
or  waxicon  beam  compactor,  negative  (spatial  filter)  or  positive  branch,  self-imaging  scraper 
geometry.  180"  beam  rotation  at  scraper. 


ORIGINATOR/KEY  CONTACT: _ 

Victor  L.  Gamiz _ 

oiiMizatiMv  Rocketdyne,  Laser  Optics 


(213)  884-3346" 


6633  Canoqa  Ave.,  Canoga  Park,  California 


AVAILABLE  DOCUMENTATION:  (T  =  Thun.  U  =  Otar,  RF  -  Mm*  RubHcatipn): . 

code  -  Nov  1978.  G-O-78-1123;  (THU)  3-D  bare  cavity 


(T)  Simplified  3-D  loaded  cavity  resonator 
resonator  code. 


STATUS: 

Operational  Current)]!?.  - 


Yes 


Yes 


Purport): . 


Detailed  checkout. 


Rocketdyne 

Yes 

MACHIME/OFERATINC  SYSTEM  Ion  wMeh  inttMMY.  CPC  Cyber  1  76 _ 

TRANSPORTABLE?. 

_Jl2 _  _ 

Uses  emended  core. 

SELF-CONTAINED?:  . 

m>.  mN.  hqUrM  JJOTie 

ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS. 


Cora  Size  (Octal  Worda)  | 

Execution  Time  (Sec.  CDC  7600) 

Small  Job:  _ 

<250K 

100  ) 

<250K 

1O00  Coe  1)6 

Larae  Job:  - 

<250K 

2000  ) 

Approximata  Number  of  FORTRAN  Unea:  ,  .90,00., 


*3-0  Wave  Optics  Ring  Resonator  Code 


CODE  NAME: 


ASSESSMENT  OF  LIMITATIONS: 

has  the  same  geometric  optics  properties  in  the  gain  region  as  CROQ. 


othea  unique  features  Toric  resonator  modeled 


Addon:  RI/1162,  One  Space  Park,  Redondo  Beach,  California  90278 

U  >  User  RP  =  Recent  Publication) i_  ( 1 )  :  "QPe  A  tiSgSVSEl-  BLAZER  Shd  MRO  COdeS 


AVAILABLE  DQCUA.. - -  - - - - ..... - - - - 

June  78  (TRW),  contain  much  information;  (U):  none,  but  nearly  same  as  MRO 


November  78).  Listings  available. 


STATUS. 

Operational  Currently?: - ^£5 - . - 

Under  Modification?: _ . - _ _ _ _ _ _ _ _ _ 

PurpoeeM:  For  ACLOS  Program,  THRO  being  modified  for  rotational  nonequilibrium  and  anomalous 

dispersion  description. 


«— ^.m?  Government _ 

Proprietary?:  ^0 - - - - - - 

MACHINE/OPERATING  STSTEM  (on  tetlich  Installed):  _ CYBER  1.74  TRW^TSS _ 

_ _ AFWL  CYBER  176,  NOS/BE 


TRANSPORTABLE?:  YeS _ 

Machine  Dependant  Restrictions:  — - — - - - - - - - - 


SELF-CONTAINED?:  _ !l° _ 

Other  Codes  Rewired  (nime.  purpose):  V1INT,  KBL  IMP ,  Monte  Carlo,  ALFA 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS: 

Core  Size  (Octal  Words)  | 

Elocution  Time  (Sec,  COC  7600) 

SmetlJob. 

400 

Lira*  Job: 

Approiimtte  Numh*f  of  FORTRAN  IJhm 

4500 

CODE  NAME 


COOt  NAME: 


TWQDNOZ 


asdynamics 


principal  purposeisv  applications  of  coot:  Calculate  nozzle  flow  including  boundary  layer  and  inyiscid 

core  analysis. 


assessment  of  capabilities.  Can  calculate  two  dimensional  or  axi  symmetric  nozzle  flow.  Uses  local 
similarity  boundary  layer  solution  coupled  with  inviscid  core  solution. 


ORIGINATOR/KEY  CONTACT: _ 

D.  Haflinoer/P.  Lohn _  ^  (213)  536-1624 

OiPnizYtion:  ...XPW  PSSG _ _ _ _ 

AadrMs:  Rl/1038.  One  Space  Park,  Redondo  Beach,  California  90278 

AVAILABLE  DOCUMENTATION:  (T  *  TWy.  U  U».  RP  =  RMnint  PptRicMion):  Jlii _ ttBIlfiz _ 


STATUS: 

Operational  Currently?: . 
Under  Modification’; _ 


Ownership?:  —  . 

Proprietary?:  —  - - -  - - - - - 

MACHINE/OPERATING  SYSTEM  (on  which  installed):  — CPC  6600 


SELF-CONTAINED?:  ...  -  _ 

Other  Codes  Required  (name,  purpose): 


ESTIMATE  Of  RESOURCES  REQUIRED  FOR  RUNS: 

Small  Job:  _ _ _ . 

Typical  Job - — — - - - 

Large  Job _ . _ 

Approximate  Number  of  FORTRAN  Lines:  _ 1 


Core  Size  (Octal  Words)  I  Execution  Time  (Sec.  CDC  7600) 


OPTICS  I  II  KINETICS  I  |  GAS  DYNAMICS 


coot  TTFC:  .-Optics _ 

.«'/»»»< K-innw/t. nr rrmt  Models  cylindrical  lasers  with  arbitrary  axicon  (except  noneverting 
waxicon).  Bare  resonator  code  which  determines  mode  control  and  beam  quality. _ 

Unstable  Resonator  with  Internal  Non-Linear  Axicon  (UR1NLA2). 

Computationally  accurate,  uses  full  OPD  matrix  treatment  of  axicon,  very 
flexible  for  design. _ 


assessment  of  limitations:  Computationally  slow,  number  of  Gaussian  points  and  Fourier  components _ 

limited  by  large  core  storage  capability  on  CYBER  176.  Half  plane  symmetry  required  for  misalign¬ 
ments.  i.e..  all  decentrations  colinear,  all  tilt  axes  parallel,  and  at  90°  from  decentration _ 

direction. _ 

othea unique featuaeS'  Resonators  modeled!  HSURIA,  HSURIA  with  toric  back  mirror ,  or  TURIA,  Models 
H-H  and  H-P  reflaxicons  and  waxicons.  P-P  reflaxicons.  tip  unloaded  axicons,  and  variable  magnifica- 


0AI6INAT0A/KEV  CONTACT:  - - ________ 

_ r  Donald  L.  Bullock  (213)  535-438T 

Organludon:  TRIll  DSSG _ 

udnt:  Rl/1162,  One  Space  Park,  Redondo  Beach,  California  90278 

AVAILABLE  DOCUMENTATION:  <T  =  ThAOrj,  U  =  llw,  W  =  AMfvaiJt  Publication):  LlL  .Annular  LaSef  ft 

(Ul:  Program  URINLA2  User  Manual,  June  1978;  Listings  available. 


Final  Report; 


STATUS: 

Operational  Currently?: . 
Undar  Modification?: 
PurpOM<«): - 


Ownorahip?:  _  bovernmeni: _ 

Proprialary?:  —  _ 

MACHINE/OPERATING  SYSTEM  (on  which  Inatalled):  — AFWL  CYBER  176,  NO  S/BE 
transportable?  _  W1 th  jnodl f Icatlon _ 

Macltina  Oapandant  Restriction*  -  CDC_0n1y 

SELF-CONTAINED?:  - _ 

Other  Code*  Required  (name,  purpoaa): 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS: 


SmaHJob:  _ 

Typical  Job:  ■ .. 

Large  Job  - 

Approximate  Number  ot  FORTRAN  linea: 


_ Cora  Site  (Octal  Words)  Elocution  Time  (Sec,  CPC  7600) 

136K  fSCMl,  100K  UCM)  1800 

2000 _ 


•  Viwb 


OPTICS  I  I  KINETICS 


WAP* 


principal  purpo$£(S)/appucatiom(S)  of  coot  To  determine  base  flow  between  laser  nozzle.  Detailed  analysis 
_ of  base  flows .  recirculation  and  embedded  subsonic  zone,  boundary  remnant  lip  and  wake  shock 


assessment  of  CAPABILITIES:  Analysis  extendable  through  saddle  to  the  intermediate  near  wake- 

lease  capability  to  simulate  exothermic  reactions.  Parabolized  Navier-Stokes  (finite 


difference)  calculation.  Base  pressure  determined  uniquely  by  saddle  point  technique. 


Two  dimensional  (but  can  handle 


536-4024 


Onanixatkm:  —TRW  OSSG _ _ _ _  .  _ 

1012,  One  Space  Park,  Redondo  Beach,  California  90278 


"Turbulent  Near  Wake  Modeling  Analysis 


enter. 


DASG60- 76-C-0043 ,  April  1977 


for  Reentry  under  Laminar  or  Turbulent  Boundary  Layer  Conditions. 


J.T.  Ohrenberger,  Prep  for  Ballistic  Missile  Defense  Systems  Conmand,  DASG60-76-C-0043,  March  1979. 


AVAILABLE  DOCUMENTATION:  (T  =  Theory.  U  -  Utar.  Rf  =  Ratavant  Publication 

r  Reentry  Application."  J.T.  Ohrenberqer 


FTiT'  ■  •/■TTT:i 


sonic  Flow,"  AIAA  Journal,  Vol.  10,  No.  9,  September  1972, 


rrnpiiit.i it _ On  file  at  ARC  Facility.  BMDATC,  Huntsville 

MACHINE/0PERATIN6  STtTEM (Mi wMchtmMM):  CPC  7600 _ 


TRANSPORT ABLET  TOS 

Martina  Dapandant  Rwtrictkm*  . 


ESTIMATE  Of  RESOURCES  REQUIRED  FOR  RUNS 

Con  Sin  (Octal  Word*) 

Elocution  Tima  (Sac.  CDC  7600) 

SmaM  Job 

Trptd  M>: - L2Z£ _ _ 

553 

Largo  Jot:  .  -  -  _  _  _ _ 

Aooroiimata  Nombtr  o 4  FORTRAN  Lin#*  7000 

Section  IV 

SUPPLEMENTARY  INFORMATION  FOR  LONG  SURVEY  FORM 


INTRODUCTION 

The  first  two  columns  in  the  long  survey  form  relate  to  the  capability  of  the  code  to 
perform  optical  modeling  of  the  elctromagnetic  fields  in  the  laser  cavity.  The  third  column 
summarizes  the  key  features  of  the  gain  region  chemical  kinetic  processes  available  in  the 
code.  The  last  column  deals  with  the  gasdynamic  properties  treated  by  the  code. 

This  section  provides  supplementary  background  information  keyed  to  the  survey 
form  format  and  ordering  of  topics.  This  brief  narrative  provides  introductory  material  to 
the  user  of  this  survey  who  may  not  be  conversant  with  some  portions  of  this  broad,  com¬ 
plex  physical,  chemical,  and  computational  problem.  Some  or  all  of  the  material  will  be  well 
known  to  the  reader.  Where  it  is  not,  we  do  not  claim  to  provide  an  in-depth,  self-contained 
description  of  phenomena  but,  rather,  a  brief  highlighting  of  the  topics  so  that  the  reader 
can  get  an  immediate  impression  of  the  nature  of  the  material  and  the  degree  of  complete¬ 
ness  of  its  treatment  by  the  codes. 

We  must,  furthermore,  warn  the  reader  that  the  individual  codes  treat  a  number  of 
these  phenomena  very  differently,  so  the  general  description  given  here  may  vary  from  the 
approach  in  a  particular  code. 

In  short,  those  readers  who  require  special,  in-depth  knowledge  of  any  particular  topic 
treated  here  should  seek  that  level  of  information  from  the  key  contact  person  denoted  on 
the  first  page  of  the  long  form  or  from  the  references  given. 


OPTICS  (COLUMN  1) 

Basic  Type 

Codes  generally  fall  into  two  categories:  (a)  those  that  use  geometrical  ray  tracing  tech¬ 
niques  either  to  get  usually  quick,  zeroth  order  analyses  or  evaluations  of  optical  resonator 
performance  or  to  evaluate  optical  component  specifications  in  systems  such  as  telescopes 
beam  transfer,  etc.  An  example  would  be  a  misalignment  sensitivity  study  or  the  generation 
of  OPD  (optical  path  differences)  for  input  to  a  physical  optics  code;  (b)  physical  optics 
codes  that  calculate  propagation  by  nearly  exact  algorithms  can  predict  resonator  modes 
and  can  account  for  physical  optics  phenomena  such  as  diffraction  and  dispersion. 


IV-1 


WIGGINS,  MANSELL,  ULRICH,  AND  WALSH 


Field  (Polarization)  Representation 

The  electromagnetic  field  is  fundamentally  a  vector  field.*  In  the  general  case,  any 
valid  resonator  analysis  must  accommodate  to  the  vector  character  of  the  electromagnetic 
field.  Nevertheless,  to  simplify  the  treatment  of  these  complex  problems,  we  are  highly 
motivated  to  find  special  cases  where  a  scalar  or  single  vector  component  treatment  is  valid. 

In  the  case  of  an  empty  resonator,  the  scalar  treatment  is  valid  when  a  single  compo¬ 
nent  of  the  electromagnetic  vector  field  can  propagate  through  the  entire  resonator  and 
back  to  the  starting  point  without  any  coupling  to  other  components  of  the  field. 

As  an  example,  consider  the  reflection  of  light  incident  along  the  axis  of  a  conical 
reflector.  The  field  configurations  that  do  not  mix  are  those  whose  transverse  polarization 
is  everywhere  either  parallel  with  or  perpendicular  to  the  plane  of  incidence  locally.  If  some 
other  field  configuration  is  incident,  such  as  plane-polarized  light,  mixing  will  occur  and  an 
orthogonal  polarization  will  result. 

Thus,  the  inclusion  of  conical  elements  inside  the  resonator  that  scramble  the  field- 
polarization  vector  has  led  to  the  development  of  more  detailed  codes  that  keep  track  of  the 
polarization  vector  at  each  field  point.  These  vector  codes  divide  the  polarization  into  two 
components  and  combine  or  resolve  the  components  as  necessary  at  the  end  of  each  propa¬ 
gation  leg. 

The  case  of  a  loaded  resonator  introduces  additional  complications.  In  an  empty  reso¬ 
nator  where  a  scalar  treatment  is  valid,  the  scalar  treatment  of  modes  with  orthogonal  polar¬ 
izations  may  proceed  independently.  In  a  loaded  resonator,  the  polarization  may  couple 
through  such  effects  as  saturation  differences  of  the  gain  medium  and  mirror  distortion, 
since  only  one  polarization  component  may  be  absorbing.  Thus  for  a  scalar  treatment  to  be 
valid  in  the  loaded  resonator,  we  must  suppress  all  but  the  desired  polarization  mode. 

Finally,  Maxwell’s  equations  predict  a  depolarization  term  given  by 

E  •  n2 


where  E  is  the  electric  field  and  n  is  the  complex  index  of  refraction.  For  media  in  which 
gradients  in  index  are  negligible  in  a  wavelength,  the  latter  term  can  be  neglected  compared 
with  terms  retained  in  the  Helmholtz  equation,  i.e.,  the  term 

n2fe2E, 


where  k  is  the  wave  number. 

For  most  media  of  interest  in  the  high-energy  chemical  laser  problem,  this  condition  is 
well  satisfied. 


*One  might  even  argue  that  because  of  the  peculiar  properties  of  the  cross  product,  the  electromagnetic 
field  is  actually  a  second-rank  tensor  field. 
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Coordinate  System 

The  numerical  algorithms  for  beam  propagation  are  simpler,  usually  more  efficient,  and 
possibly  more  accurate  when  the  coordinate  system  (or  system  of  grid  points  where  the  field 
is  specified)  matches  the  resonator  geometry.  In  chemical  laser  resonators  two  types  of  beams 
are  typically  encountered,  compact  beams  and  annular  beams  (Fig.  IV-1).  Circular  compact 
beams  and  annular  beams  are  best  described  by  use  of  a  cylindrical  coordinate  system,  and 
beams  of  square  and  rectangular  cross  section  typically  should  use  Cartesian  coordinates. 

The  particular  curvature  of  a  wavefront  (spherical,  cylindrical,  planar,  etc.)  usually  does  not 
influence  the  choice  of  coordinate  system.  One  reason  for  this  is  because  most  numerical 
propagation  algorithms  are  simplified  by  propagating  planar  wavefront  beams.  In  this  case 
the  appropriate  curvature  corresponding  to  a  given  optical  element  is  formulated  as  a  phase 
sheet*  which  then  multiplies  the  field.  The  more  general  codes  offer  the  user  a  choice  of  co¬ 
ordinate  systems  for  describing  compact  region  fields  that  are  selected  according  to  the  ge¬ 
ometry  of  the  elements  to  be  modeled.  Cartesian  coordinates  are  usually  not  considered  ap¬ 
propriate  for  representing  annular  beams  because  of  the  large  number  of  grid  points  that 
would  be  typically  involved  in  modeling  cases  of  interest.  In  fact,  usually  a  restriction  is  even 
forced  on  the  general  use  of  cylindrical  coordinates,  which  leads  to  the  use  of  so-called  strip 
algorithms  for  propagating  annular  beams.  (The  strip  propagator  is  elaborated  upon  in  later 
discussions  on  specific  propagators.) 


(COLLI  MATED} 

Fig.  IV-1  —  Types  of  beams 


Transverse  Grid  Dimensionality 

Many  times,  codes  are  developed  based  on  tradeoffs  between  numerical  accuracy,  code 
capability,  and  computer  run  time.  The  simplest  codes  are  one-dimensional  (1-D)  and  are 
relatively  fast,  running  at  the  expense  of  the  ability  of  model  asymmetric  phenomena  such 


'Assuming,  as  is  usually  the  case,  that  the  curvature  is  sufficiently  small  that  amplitude  differences  over  the 
range  of  OPDs  can  be  ignored. 
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as  misalignments.*  One-dimensional  codes  can  be  used  to  provide  reasonable  approxima¬ 
tions  for  laser  power,  spectral  content,  mode  shapes  and  separation,  mirror  flux  loads, 
axisymmetric  thermal  distortions  (such  as  thermal  bowing),  and  misalignments  in  the  flow 
direction  for  short  gain  lengths.  Two-dimensional  (2-D)  codes  more  accurately  model  more 
complex  phenomena  such  as  misalignments,  two-dimensional  asymmetry  of  the  media, 
arbitrary  mirror  distortions,  and  strut  obscurations;  thus,  2-D  codes  offer  the  capability  of 
performing  a  number  of  important  sensitivity  studies  encountered  in  practical  resonators 
that  cannot  be  handled  with  the  1-D  codes. 

The  dimensionality  selected  is  related  to  the  highest  expected  spatial  frequency  struc¬ 
ture  developed  in  the  electromagnetic  field  due  to  diffraction,  gain  medium  inhomoge¬ 
neities,  flow  properties,  etc.  Typical  upper  limits  dictated  by  computer  machine  capabilities 
for  current  (1980)  state-of-the-art  machines  are  listed  below. 

Dimensionality  Fresnel  Number 

1- D  problem  210  -  21 1  100  -  500 

2- D  problem  28  X  28  20  -  40 


The  implications  of  machine  restrictions  on  array  sizes  ca  'je  appreciated  by  a  simple 
example.  Suppose  the  required  sampling  leads  to  a  grid  of  128  X  128  points.  This  leads  to 
a  basic  array  of  over  16,000  points,  and  at  each  point  we  have  both  the  real  part  and  the 
imaginary  part  of  the  complex  field  amplitude.  If  we  wish  to  store  only  the  field  amplitude 
and  phase  in  a  source  plane  and  an  observation  plane,  we  require  a  total  of  64  Kl0  storage 
locations  even  before  we  have  loaded  the  computer  program. 

We  can  easily  get  a  rovigh  estimate  of  the  number  of  grid  points  required  in  an  observa¬ 
tion  plane  from  the  following  considerations.  Let  us  imagine  an  infinite-slit  aperture  with 
transverse  dimension  2a  and  an  observation  plane  located  a  distance  R  downstream. 

The  single-slit  diffraction  pattern  has  half-cycle  nulls  a  distance  d  apart  in  the  obser¬ 
vation  plane,  where  d  is  given  by 


d 


XR 
2a  ' 


This  distance  can  also  be  written  in  terms  of  the  Fresnel  number  of  the  source  as  seen  from 
the  observation  plane;  we  obtain 


a 


This  does  not  necessarily  imply  that  they  are  more  efficient. 
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For  good  sampling,  we  require  about  four  points  per  half-cycle  at  the  highest  spatial  fre¬ 
quency  so  that  the  spacing  of  points  required  is  just  d/4.  If  the  characteristic  transverse 
dimension  on  the  observation  plane  is  also  of  order  2a,  we  find  that  the  total  number  of 
points  required  in  one  transverse  dimension  is  given  by 


2  a 

m  = - =  16A/P  . 

d/4  F 

Thus  for  a  Fresnel  numl  f  50,  we  may  require  as  many  as  800  points  in  the  transverse  di¬ 
mension.  Of  course  this  rement  may  be  eased  if  the  amplitude  at  the  source  aperture 
falls  to  zero  as  one  approx  s  the  edge  of  the  source  grid. 

In  addition,  when  doing  a  detailed  kinetics  and  gasdynamic  calculation  as  well  (see 
below)  these  arrays  of  field  quantities  must  be  retained  at  sequential  times  or  transverse 
points  for  use  in  the  calculation  of  gain  as  the  molecules  flow  away  from  the  nozzle  exit 
plane. 

When  a  machine  core  is  exhausted,  techniques  are  devised  to  extend  the  effective 
storage  by  overlay  and  mass  storage  (disk)  usage.  With  the  advent  of  vector,  parallel  proc¬ 
essing  machines  of  effectively  unlimited  core,  many  of  these  restrictions  will  be  removed 
and  only  cost  will  dictate  the  limits  of  the  size  of  problems  to  be  attempted. 


Field  Symmetry  Restrictions 

In  some  instances,  quasi-two-dimensional  codes  are  assembled  that  assume  field  sym¬ 
metry  about  a  line  or  point.  Codes  also  can  be  tailored  to  model  systems  that  are  circularly 
symmetric.  These  codes  have  definite  field  symmetry  restrictions.  Often,  code  users  take  ad¬ 
vantage  of  field  symmetry  by  specifying  only  the  nonrepeating  portion  of  the  field.  Thus 
one  can  reduce  the  total  number  of  required  grid  points  by  a  factor  of  n  where  there  is  n- 
fold  symmetry,  without  affecting  the  field  resolution. 


Mirror  Shapes  Allowed 

Codes  that  have  been  assembled  with  one  type  of  coordinate  system  are  usually  re¬ 
stricted  in  their  ability  to  model  mirror  shapes  fitting  another  coordinate  system.  Two-di¬ 
mensional  Cartesian  codes  do  an  excellent  job  in  modeling  square  or  rectangular  mirrors,  and 
an  inefficient  job  in  modeling  elliptical  or  circular  shapes.  One-dimensional  Cartesian  codes 
can  model  strip  mirrors  (mirrors  that  are  considered  infinitely  long  in  one  dimension).  Ellip¬ 
tical  mirrors  that  are  circular  or  of  moderate  eccentricity  can  be  handled  by  cylindrical  coor¬ 
dinate  codes. 

The  field  modification  by  a  mirror  usually  takes  the  form  of  an  amplitude  and  phase 
change  imposed  on  the  field  at  the  mirror  plane.  This  introduces  the  effects  of  mirror  curva¬ 
ture  and  absorption.  Actual  measured  data  on  mirror  shape,  curvature,  and  reflectivity  can 
be  used  as  well,  if  available,  provided  that  the  code  has  been  designed  to  accept  such  data. 
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Flexibility  of  Configuration 

There  appear  to  be  only  three  approaches  or  philosophies  taken  in  building  detailed 
resonator  codes.  These  are:  (a)  codes  developed  to  model  only  one  specific  resonator  type 
(e.g.,  the  HSURIA*),  (b)  codes  that  allow  the  user  to  select  one  of  several  different  pre¬ 
programmed  resonator  models  usually  by  simply  setting  certain  flags  in  the  input  files,  and 
(c)  codes  that  attempt  to  provide  the  user  complete  freedom  to  model  any  resonator  he 
chooses  (the  modular  codes).  In  the  latter  approach,  the  code  builder  attempts  to  provide, 
in  a  useful  format,  all  necessary  submodels  that  could  be  of  interest  in  modeling  resonators 
over  as  wide  a  range  as  possible  and  leaves  to  the  code  user  the  task  of  representing  his  own 
resonator  by  utilizing  modules  in  the  proper  sequence.  Essentially,  the  user  writes  his  own 
executive  program,  which  amounts  to  a  particular  sequence  of  calls  to  the  various  modules 
(subroutines  models)  representing  a  complete  set  of  operations  on  the  field  in  transversing 
one  round  trip  through  the  resonator. 

There  are  obvious  advantages  and  disadvantages  to  a  given  approach.  The  fixed,  single 
resonator  code  is  of  little  use  unless  it  models  the  resonator  of  interest.  On  the  other  hand, 
its  limited  scope  offers  the  possibility  of  making  it  highly  efficient  and  cost  effective  to, run. 
Also,  compared  to  the  other  code  configurations,  it  should  be  the  easiest  to  use  given  that 
all  these  code  types  are  performing  the  same  level  of  analysis.  The  fixed,  multiple  resonator 
code  configuration  offers  the  capability  of  modeling  several  different  resonators  with  rela¬ 
tive  ease.  Using  one  basic  code  to  model  several  different  resonators  for  performance  com¬ 
parisons  is  advantageous  since  the  numerical  precisions  will  be  nearly  the  same.  Such  code 
configurations  require  a  more  complex  logical  structure;  they  can  become  unwieldy  if  too 
many  resonator  models  are  included.  Finally,  the  multiple,  modular  code  construction 
approach  offers  very  great  modeling  flexibility  in  return  for  a  great  amount  of  foresight  in 
the  selection  and  interfacing  of  a  large  number  of  physical  models  on  the  part  of  the  code 
builder,  as  well  as  the  time  required  to  construct  the  iteration  loop  to  represent  a  particular 
resonator  on  the  part  of  the  user.  The  advantage  is  that  a  user  will  (in  principle)  have  to 
learn  how  to  use  only  one  code.  Disadvantages  are  that  it  is  extremely  difficult  to  predict  all 
the  necessary  code  features  and  build  a  code  that  is  both  simple  and  efficient  to  use. 

Often,  cost  and/or  schedule  constraints  have  dictated  the  approach  to  code  construc¬ 
tion.  Single-purpose  codes  can  be  built  in  several  months  by  those  already  familiar  with  the 
physical  models  and  the  numerical  algorithms.  Modular  codes,  on  the  other  hand,  require 
many  man-years  of  planning  and  construction  before  they  can  be  used. 


Propagation  Technique 

We  turn  now  to  the  question  of  calculating  the  electromagnetic  field  at  a  down¬ 
stream  location  when  its  amplitude  and  phase  are  specified  on  some  surface  upstream.  The 
surface  need  not  be  planar,  but  it  is  often  so  chosen  to  simplify  the  calculations. 

There  are  two  basic  propagator  types,  the  integral  type  using  the  Huygens- Fresnel  prin¬ 
ciple  and  the  differential  equation  type  derived  from  the  paraxial  wave  equation.  Each  type 
can  deal  with  a  complete  vector  field,  but  to  simplify  our  discussion  we  assume  that  the 
problem  has  been  structured  so  that  a  scalar  treatment  is  valid.  Our  discussion  here  is  ori¬ 
ented  toward  numerical  calculations.  Later  we  will  touch  briefly  on  analytical  treatments. 

‘Half-symmetric  unstable  resonator  with  internal  axicon. 
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Paraxial  Wave  Equation 

In  the  scalar  version  of  paraxial  wave  treatment  we  assume  that  a  single  transverse 
component  propagating  in  the  2-direction  can  be  written  as  the  real  part  of  the  expression 


Ex(x,y,z,t)  =  ^(jc,y,2)  exp  (ikz  -  ioj()  , 
where  ♦  satisfies  the  paraxial  wave  equation 


d'l' 

+  2  ik —  +  k2 
1  dz 


n2(x,y,z,t) 


*  =  0  . 


The  refractive  index  may  be  complex  if  it  is  to  include  gain.  If  the  gain  is  to  be  introduced 
as  one  or  several  isolated  gain  sheets,  we  set  n  =  na  and  the  last  term  in  Eq.  (1)  drops  out. 

Huygens-Fresnel  or  Integral  Equation  [1] 

In  the  paraxial  approximation,  the  field  at  any  observation  point  downstream  is  given 
by 


/ 

27T  •/S1 


^(Sj  )  exp(ikR) 


where  the  integral  extends  over  the  area  of  the  source  aperture  sx ,  R  is  the  distance  from 
each  element  in  sx  to  the  observation  point  P,  and  'l/(s1)  is  the  complex  field  as  a  function  of 
position  in  the  source  plane. 

Comparison  of  the  Two  Approaches 

Since  the  integral  equation  and  the  paraxial  wave  equation  are  alternative  approaches 
to  the  same  problem,  we  expect  that  both  approaches  will  yield  the  same  correct  answer. 

The  question  for  discussion,  then,  is  which  approach  can  be  more  readily  implemented  in  a 
given  case. 

In  comparing  the  two  approaches,  we  find  that  the  integral  propagator  seems  to  be  the 
natural  choice  for  a  long  propagation  distance.  The  integral  is  evaluated  in  a  single  step  from 
the  source  plane  to  the  observation  plane.  The  numerical  integration  of  the  differential 
equation,  on  the  other  hand,  is  expected  to  require  many  steps  for  a  long  propagation 
distance. 
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As  the  propagation  distance  decreases,  the  quantity  exp (ikR)  in  Eq.  (2)  will  begin  to  os¬ 
cillate  more  rapidly  as  we  move  across  the  aperture  carrying  out  the  numerical  integration. 
The  number  of  one-half  cycles  of  oscillations  is  given  by  the  Fresnel  number  Np,  defined  by 


NF=a2/(R\), 


(3) 


where  a  is  the  radius  of  the  source  aperture,  X  is  the  wavelength,  and  R  is  as  before.  For 
good  accuracy  in  our  numerical  integration,  we  may  require  somewhere  between  four  and 
eight  points  per  Fresnel  number;  thus,  as  the  distance  to  an  observation  point  R  decreases, 
the  Fresnel  number  increases  to  a  value  of,  say  Np  =  100;  we  require  between  400  and  800 
radial  grid  points.  If,  in  addition  we  introduce  tilt  or  otherwise  destroy  the  axial  symmetry, 
the  total  number  of  grid  points  can  climb  rapidly  into  the  range  of  103  to  104.  This  discus¬ 
sion  assumes,  of  course,  that  the  phase  and  amplitude  of  'I'fSj )  vary  at  a  slower  rate  than 
exp(;fefl),  a  condition  not  always  met  in  practice.  For  relatively  short  distances  and  corre¬ 
sponding  large  values  of  Afp,  the  paraxial  wave  equation  seems  the  natural  choice.  In  the 
limit  of  short  distances  we  have  the  geometric  optics  solution  in  which  the  electric  field  can 
be  expressed  in  terms  of  the  second  derivatives  (or  equivalently,  the  radius  of  curvature  of 
the  phase  fronts)  of  4'(s1 )  in  the  source  plane. 

In  numerical  calculations,  the  values  for  the  electromagnetic  field  are  always  presented 
on  a  grid  of  finely  spaced  points.  The  configurations  of  the  grids  and  the  total  number  of 
points  are  important  issues.  One  is  always  faced  with  the  tradeoff  between  computer  storage 
requirements  and  calculation  speed  on  the  one  hand  and  accuracy  requirements  on  the 
other. 

The  early  calculations  were  often  carried  out  with  Cartesian  coordinate  and  square  or 
rectangular  grid  systems.  The  early  fast  Fourier  transform  (FFT)  (to  be  discussed  later) 
algorithms  were  easily  applied  to  these  systems.  For  circularly  symmetric  systems,  however, 
this  is  not  an  efficient  grid  system.  Accordingly,  radial  systems  were  introduced  and  suitable 
integral  propagators  were  developed  for  azimuthally  decomposed  fields.  For  an  axisymmetric 
system,  the  number  of  grid  points  for  a  given  level  of  sampling  can  be  reduced  substantially. 
Even  when  the  axial  symmetry  is  disturbed  by  such  factors  as  tilts,  mirror  distortions,  and 
struts,  one  often  samples  relatively  heavily  in  r  and  relatively  thinly  in  6,  with  an  overall 
increase  in  sampling  efficiency  compared  to  a  Cartesian  system. 

Before  we  leave  our  discussion  of  basic  considerations,  we  mention  briefly  some  of  the 
analytic  techniques  and  contrast  them  with  the  numerical  techniques. 

Since  the  early  work  of  Horowitz  [2]  on  the  empty  cavity  modes  of  the  perfectly 
aligned  infinite  strip  resonator,  slow  and  steady  progress  has  been  made  with  the  analytic 
techniques.  Butts  and  Avizonis  [3]  have  studied  the  cylindrically  symmetric  bare  resonator. 
Ellenwood  and  Meyer  [4]  have  obtained  preliminary  results  on  the  empty  perfect  HSURIA 
resonator.  The  analytic  studies  are  significantly  limited  by  the  fact  that  they  cannot  deal 
with  the  genera]  cases  of  major  interest.  Nevertheless,  to  the  degree  that  they  can  handle 
important  ideal  cases,  they  serve  a  useful  role  for  baseline  comparison  purposes.  Some 
workers  also  feel  that  they  retain  closer  contact  with  the  basic  physics  of  the  problem. 
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Although  the  large  numerical  codes  are  held  in  mixed  regard  within  the  community, 
they  do  appear  to  hold  promise  for  accurate  numerical  results  for  all  cases  of  interest.  The 
full  set  of  cases  of  interest  spans  a  much  wider  range  of  phenomena  than  those  that  can  be 
handled  by  the  analytic  approaches. 

The  large  codes  may  be  plagued  with  long  run  times,  considerable  expense,  and  uncer¬ 
tain  results,  particularly  for  those  cases  where  there  is  no  convergence.  We  do  not  yet  seem 
to  have  achieved  the  happy  circumstance  of  efficient  and  economic  computer  codes  pro¬ 
ducing  results  of  high  confidence  for  all  the  realistic  cases  of  interest. 


Some  Specific  Propagators 

We  present  now  a  brief  discussion  of  some  of  the  features  of  several  propagators  used 
in  practice.  We  will  discuss  only  Huygens-Fresnel  algorithms,  since  these  are  the  most  often 
used.  The  ordering  here  follows  that  of  the  survey  form. 

Kernel  Averaging 

This  technique  takes  account  of  the  fact  that  a  relatively  fine  grid  is  required  to  sample 
rapid  variations  in  the  quantity  exp(ikR)  in  Eq.  (2),  whereas  a  coarser  grid  is  generally 
adequate  for  the  field  distribution  in  the  source  aperture.  The  exp (ikR)  grid  can  be  com¬ 
puted  once  and  the  values  for  the  field  amplitude  obtained  by  interpolation. 

Gaussian  Quadrature 

This  is  a  well-known  technique  for  carrying  out  numerical  integration  with  a  given 
accuracy  and  fewer  grid  points  than  those  used  in  the  evenly  spaced  grids.  The  grid  points 
must  be  spaced  unevenly  to  effect  this  improvement.  A  nonuniform  weighting  function  is 
used.  One  possible  penalty  is  the  requirement  for  interpolation  to  obtain  the  field  values  at 
the  proper  locations  in  the  source  plane.  In  addition,  for  large  Fresnel  numbers,  sampling 
restrictions  lead  to  prohibitive  run  times. 

Fast  Fourier  Transform 

The  FFT  is  a  well-known  technique  [5]  by  which  the  number  of  steps  required  to 
carry  out  an  integration  of  an  IV  X  IV-point  2-D  function  expanded  in  an  N  X  N  series  of 
basis  functions  may  be  reduced  from  to  ®~/V  log2  N,  which  is  a  substantial  saving  when 
N  is  >  100.  In  its  original  version  the  FFT  is  suited  to  the  case  of  a  rectangular  grid  system. 
To  carry  out  the  procedure,  one  takes  the  (fast)  Fourier  transform  of  the  field  distribution 
in  the  source  plane,  propagates  this  transform  to  the  observation  plane  with  a  simple  multi¬ 
plication,  and  finally,  if  desired,  calculates  the  inverse  (fast)  finite  Fourier  transform. 

Fast  Hankel  Transform 

The  FHT  transform  has  been  described  by  Siegman  [6] .  The  Hankel  transform  and  the 
Fourier  transform  are  very  closely  related.  In  fact,  the  result  of  a  zeroth  order  Hankel  trans¬ 
form  is  numerically  equal  to  that  of  a  double  Fourier  transform  in  x  and  y  when  the  func¬ 
tion  being  transformed  is  cylindrically  symmetric.  Higher  order  Hankel  transforms  accom¬ 
modate  cases  where,  for  example,  cos  mO  symmetries  are  present. 
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Gardner-Fresnel-Kirchhoff 

The  Gardner  transform  [7]  is  applied  to  Eq.  (2),  resulting  in  a  Gardner-Fresnel-Kirchhoff 
(GFK)  algorithm.  If  the  Fresnel  integral  is  written  in  terms  of  the  cylindrical  coordinate  var¬ 
iables  r  and  d,  the  6  integrations  can  be  carried  out  analytically  for  circularly  symmetric 
fields.  As  it  stands,  the  form  of  the  remaining  integral  over  7  does  not  lend  itself  to  any  of 
the  fast  transform  techniques.  However,  if  we  apply  the  Gardner  transform  to  the  radial  co¬ 
ordinate,  the  new  variables  u  and  u' appear  in  the  form  (u  -  u'l,  which  is  a  form  of  a  convo¬ 
lution  to  which  the  fast  transform  techniques  can  be  applied.  Both  FHT  and  GFK  methods 
use  the  Gardner  transform.  The  FHT  requires  an  additional  Fourier  transform,  since  a  con¬ 
volution  is  not  used. 

Strip  Propagators 

The  strip  propagator  [8]  is  the  appropriate  one  for  the  one-dimensional  strip  resonator 
problem  in  which  the  fields  are  independent  of  the  coordinate  along  the  strip.  These  prop¬ 
agators  are  applied  in  the  annular  region  of  circularly  symmetric  HSUR1A  resonators.  Strip 
propagators  are  of  interest  because  we  anticipate  great  difficulty  in  handling  the  number  of 
grid  points  required  for  a  fully  general  treatment.  We  can  understand  these  requirements 
from  the  following  considerations.  Let  us  imagine  an  annulus  60  cm  in  diameter  with  a 
4-cm  shell  which  is  400  cm  long.  From  Eq.  (3)  we  take  the  Fresnel  number 


(3  X  10"  4 )  400 


■*  33  . 


If  we  assume  that  the  annulus  can  be  considered  as  an  infinite  strip  closed  on  itself,  then 
about  500  points  are  required  to  properly  model  the  field  through  the  thickness.  If  now  we 
add  the  possibility  of  an  angular  dependence  around  the  annulus,  we  may  require  one  to 
several  orders  of  magnitude  more  points  to  model  the  fields  properly,  depending  on  the 
magnitude  of  the  angular  variations.  A  Fourier  decomposition  is  made  in  the  azimuthal 
components.  These  fields  are  then  carried  along  separately. 


Convergence 

Convergence  in  laser  resonators  is  an  iterative  process  that  amounts  to  reflecting  the 
field  around  the  resonator  until  the  field  distribution  is  repeated  to  within  a  multiplicative 
constant  from  one  iteration  to  the  next.  This  constant  is  related  to  the  mode  eigenvalue. 
The  iterative  procedure  is  terminated  when  the  field  stabilizes  to  within  a  convergence  cri¬ 
terion.  In  some  codes  the  measure  of  convergence  is  taken  to  be  the  (normalized)  power  in 
the  field  fed  back  into  the  resonator  immediately  after  outcoupling.  Convergence  is  reached 
when  either  (a)  a  certain  number  of  the  last  computed  values  of  the  feedback  power  are  all 
within  some  prescribed  amount,  or  (b)  the  most  recently  computed  minimum  and  maxi¬ 
mum  values  of  the  feedback  power  agree  to  some  preset  number  of  decimal  places.  Conver¬ 
gence  can  also  be  established  by  requiring  the  point-to-point  variation  in  the  field  distribu¬ 
tion  to  be  less  than  a  prescribed  amount  for  consecutive  iterations. 


* 
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When  the  two  largest  eigenvalues  have  nearly  the  same  value,  e.g.,  for  resonators  of 
nearly  integer  equivalent  Fresnel  number,  convergence  to  the  dominant  eigenvalue  can  be 
quite  slow  if  obtainable  at  all.  In  such  situations  convergence  acceleration  algorithms  are 
sometimes  used  to  predict  the  eigenvalue  in  hopes  of  reducing  the  number  of  iterations  to 
convergence.*  Since  the  results  obtained  with  some  algorithms  can  be  misleading  or  erro¬ 
neous,  they  should  be  utilized  with  caution. 


Eigenvalue/Eigenvector  Extraction  [9] 

In  modem  unstable  resonator  calculations,  it  is  very  important  to  determine  a  resona¬ 
tor’s  transverse  mode  behavior  to  ensure  adequate  transverse  mode  discrimination  and  insen¬ 
sitivity  to  small  mirror  misalignments  (tilts,  translations,  decentrations,  etc.).  This  means 
that,  typically,  several  high  -order  transverse  modes  of  the  resonator,  in  addition  to  its 
lowest,  need  to  be  calculated.  Ordinarily,  however,  numerical  unstable  resonator  solutions 
yield  only  one  eigenvalue,  i.e.,  the  one  associated  with  the  dominant,  or  lowest  loss,  mode 
represented  by  the  stable  (self -replicating)  field  distribution  at  convergence.  Thus,  to  obtain 
information  about  some  other  (higher  order)  mode,  one  must  somehow  extract  the  known 
modes  from  the  initial  field  distribution  and  reiterate  the  resonator  to  convergence.  There 
are  two  basic  problems  with  this  approach.  First,  finding  many  eigenvalues  (and  transverse 
modes)  one  at  a  time  for  a  complex  resonator  can  be  very  expensive,  since  convergence  must 
be  reached  every  time.  It  would  not  be  unusual  for  higher  order  modes  to  converge  more 
slowly.  Second,  due  to  numerical  inaccuracies,  it  could  be  very  difficult  to  completely 
extract  a  known  (lower  order)  eigenvalue  from  the  starting  field  distribution,  to  prevent  its 
dominating  again  after  many  iterations. 

The  Prony  method,  which  provides  an  effective  algorithm  for  extracting  all  of  the  sig¬ 
nificant  lowest  order  modes  in  a  resonator  eigenvalue  calculation,  is  one  means  of  alleviating 
the  problems  just  discussed  [10] .  Furthermore,  with  this  method  several  different  transverse 
modes  of  a  resonator  can  be  found  without  iterating  the  field  to  convergence!  This  is  obvi¬ 
ously  a  very  powerful  technique  and  provides  an  important  measure  of  both  power  and  ef¬ 
ficiency  to  be  considered  in  trading  off  resonator  optics  codes  for  use  in  higher  order  mode 
calculations. 


Resonator  Type 

Standing-wave  resonators  have  mirrors  at  either  end  of  a  cavity  that  reverse  the  beam 
direction,  causing  it  to  alternately  retrace  its  path  in  the  opposite  direction.  Field  points  in¬ 
side  standing-wave  resonators  have  a  bidirectional  flux  traveling  through  them.  Traveling- 
wave  resonators,  commonly  called  ring  resonators,  circulate  the  mode  unidirectionally  (if 
properly  designed).  Sometimes,  poorly  designed  traveling  wave  resonators  can  support 
reverse  running  modes,  which  are  generally  undesirable. 


*For  example,  see  Aitken’s  method  as  discussed  in  i.  H.  Wilkinson,  The  Algebraic  Eigenvalue  Problem, 
Oxford  University  Press,  Cambridge,  1965,  p.  578. 
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Branch 

The  branch  of  a  resonator  relates  to  the  stability  diagram  [11]  for  two-element  reso¬ 
nators,  made  up  of  spherical  mirrors  at  unequal  curvature  (see  Fig.  IV-2),  which  is  equiv¬ 
alent  to  a  sequence  of  lenses  of  alternating  focal  length  f1  =  R1  /2,  f2  =  R  2/2  equally 
spaced  a  distance  d  apart. 

One  identical  subelement  of  this  sequence  of  lenses  is  a  space  d  followed  by  a  lens  of 
focal  length  f. ,  followed  by  another  space  d,  and  finally  the  second  lens  of  focal  length  f2 
By  applying  the  appropriate  paraxial  ray  transfer  matrix  to  this  subelement  and  requiring 
that  one-half  the  trace  of  this  matrix  be  between  -1  and  1,  we  arrive  at  the  condition  for 
stability.  That  is,  for  the  optical  system  representing  the  complete  round  trip  in  the  reso¬ 
nator  mirror  system,  we  have  the  equivalent  lens  sequence  shown  in  Fig.  IV-3. 

The  matrix  operations  are,  for  this  sequence, 


1 


2d  -  d2//x 


d_ 

fx 


2d  d2 


f 2  fxh 
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Fig.  I V-3  —  Equivalent  lens  sequence 
for  open  optical  resonator 


Stability  requires  that  -1  <  l/2(trace)  <  1,  or, 


Thus, 


-1  <  1/2 


2d  2d  d2 

f  1  f  2  f  2 


for  stable  resonators 


where  we  have  substituted  fx  =  Rx/2  and  f2  =  Rz/2.  Let g1  =  1  -  d/R1  and  g2  =  1  -  d/R2. 
Then  the  unstable  resonators  split  into  two  categories 

positive  branch  g\g2  >  1 


and 


negative  branch  #182  ^  ®  • 

The  stability  diagram  is  a  plane  representing  all  combinations  of  gxg2,  as  in  Fig.  IV-4.  A 
special  case  of  great  interest  is  the  confocal  resonator  for  which  the  focal  points  of  the  mir¬ 
rors  coincide.  The  condition  of  confocality  is  given  by 

f^f2=d 


which  leads  to  contours  of  confocality 


8\  ~  82^^82  ~  ^ 


on  the  stability  diagram. 
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NEGATIVE  POSITIVE 


Fig.  IV-4  —  Stability  diagram.  Unstable  resonator  systems  lie 
in  shaded  regions. 


The  positive-branch  confocal  resonator  has  g1  and  g2  positive,  but  the  curvatures  of 
the  mirrors  are  of  opposite  sign.  The  negative-branch  confocal  resonator  has  both  curvatures 
positive,  but  and  g2  are  of  different  sign.  Thus,  the  negative-branch  resonator  has  a  real 
internal  focus.  These  examples  are  shown  in  Fig.  IV-5.  Both  have  fundamental  mode  colli¬ 
mated  outputs. 


I 


(a)  Positive  branch 


Sl«2  <  0 


(b)  Negative  branch 


Fig.  IV-5  —  Two  claaaes  of  confocal  resonator 
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Optical  Element  Models  Included 

Most  optics  codes  are  capable  of  modeling  standard  components  such  as  those  dis- 
cussed  in  this  section. 


Flat,  spherical,  and  cylindrical  mirrors  are  standard  optical  components. 


FLAT 

parallel  in 
parallel  OUT 

►  SIMPLY  REOfRECTS 
THE  BEAM 


SPHERICAL 
PARALLEL  IN 

FOCUSED/DE  FOCUSED  OUT 
►  POINT  FOCUS 


CYLINDRICAL 
■  :  PARALLEL  IN  A  OUT 
V  PARALLEL  IN  - 

FOCUSED/DE  FOCUSED  OUT 

►  LINE  FOCUS 


NO  PHASE  SHIFT  *.  y  PHASE  SHIFT  K(i*  ♦  y2) 

21 


PHASE  SHIFT  Ky 2/21 
NO  PHASE  SHIFT  x 


Telescopes,  intra-  or  extracavity,  are  used  to  enlarge  or  reduce  beam  sizes. 


AX  icon 


BEAM  EXPANDER 
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Scraper  mirrors  are  placed  between  the  end  mirrors  of  unstable  resonators  to  outcouple 
the  beam.  A  scraper  mirror  is  usually  a  flat  with  a  hole  in  it,  placed  near  the  convex  cavity 
mirror.  (Note:  Usually  not  modeled.) 


CONVEX 


Axicon  is  the  generic  term  for  an  axisymmetric,  cone-shaped  optical  element. 


Waxicon  is  the  term  for  a  compound  axicon  (two  cones)  whose  cross  section  is 
W-shaped.  An  annular  input  beam  is  transformed  into  a  compacted  beam  traveling  in  the 
opposite  direction. 
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Reflaxicon  refers  to  a  compound  axicon  that  compacts  an  annular  beam  without  re¬ 
versing  the  beam  direction. 


Arbitrary  refers  to  the  surface  contour  of  the  axicon.  Arbitrary  axicons  can  be  de¬ 
signed  to  change  the  beam  phase  or  intensity  profiles. 

Linear  model:  surface  contour  is  a  line  of  revolution,  resulting  in  a  true  cone  section. 

Parabola-parabola  model:  the  inner  and  outer  cone  of  surfaces  are  parabolas  of  revolu 
tion.  These  configurations  spread  the  compact  beam  to  reduce  flux  loading  on  optical 
elements. 

i 

t 

I 
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Variable  cone  offset  is  the  axial  separation  between  the  inner  and  outer  cones  and  is  a 
code  variable. 


Deformable  mirrors  refers  to  a  mirror  whose  surface  contour  is  adjustable  by  use  of  a 
series  of  actuators.  When  a  deformable  mirror  is  coupled  to  a  feedback  system  of  sufficient 
bandwidth,  an  adaptive  optic  system  results.  This  can  be  used  to  offset  aberrations  induced 
in  the  intracavity  beam  by  gain  media  inhomogeneities  and  fluctuations,  mirror  deforma¬ 
tions,  or  jitter. 

Spatial  filters  refers  to  an  aperture  stop  placed  near  a  focal  point  to  restrict  passage  of 
a  beam  to  those  elements  that  can  be  focused  through  the  aperture.  Since  unwanted  modes 
have  energy  in  the  wings  of  the  focal  pattern,  the  filter  acts  as  a  suppressant  by  removing 
this  energy  from  the  feedback  loop.  If  the  passage  to  a  “point”  focus  is  impossible  due  to 
high  flux,  then  a  cylindrical  lens  can  be  used  to  form  a  line  focus,  thereby  spreading  out  the 
beam  power  over  a  greater  area.  In  this  case  the  filter  is  a  line  aperture. 

Gratings  are  linear,  circular,  or  holographic  contours  of  wavelength  dimensions  etched 
or  ruled  into  a  mirror  to  disperse  the  beam. 


Gain  Models 

Bare  cavity  models  do  not  contain  gain  models  but  mathematically  normalize  the  cir¬ 
culating  flux  to  unity  after  each  round  trip.  Simple  saturated  gain  models  use  a  simple  gain 
algorithm  for  homogeneous  and  inhomogeneous  broadening  to  boost  the  intracavity  flux 
on  each  round  trip.  Detailed  gain  models  calculate  the  gain  by  taking  into  account  the  actual 
number  densities  of  active  media  at  each  field  point  and  consider  effects  such  as  cascading, 
mixing,  and  deactivation.  These  models  are  summarized  in  the  sections  of  the  survey  form 
dealing  with  kinetics  (column  3)  and  gasdynamics  (column  4). 


Bare  Cavity  Field  Modifier  Models 

Field  modifiers  are  mathematical  operations  applied  to  the  intracavity  field  at  selected 
points  to  model  various  resonator  elements  such  as  mirrors  or  errors.  For  instance,  errors 
due  to  thermal  distortion  of  a  laser  mirror  can  be  calculated  once  the  field  is  predicted  at 
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the  plane  of  the  mirror.  An  algorithm  is  then  used  to  determine  the  mirror  distortion,  which 
in  turn  is  converted  to  a  phase  error  and  added  point  by  point  to  the  field  phase. 

Recent  work  by  Felsen,  Dente,  and  others  on  the  effect  of  the  mirror  edges  on  reso¬ 
nator  mode  stability  and  control  have  resulted  in  the  comments  on  output  coupler  edges: 
rolled,  serrated,  etc. 


Loaded  Cavity  Field  Modifier  Models 

In  loaded  cavity  models  (gain  included),  field  modifiers  to  simulate  gain  sheets  as  well 
as  errors  in  the  gain  medium  index  of  refraction,  gaseous  resonant  or  nonresonant  absorp¬ 
tion  of  the  intracavity  flux,  or  the  effects  of  overlapped  beams  in  detailed  three-dimensional 
gain  packages  are  sometimes  modeled.  The  gain  is  a  function  of  the  laser  intensity;  hence, 
matrix  methods  are  not  usable,  since  the  problem  is  nonlinear. 


Far-Field  Models 

Far-field  models  are  used  to  project  a  beam  with  a  certain  intensity  and  phase  profile 
taken  at  the  resonator  output  into  the  far  field  for  purposes  of  evaluating  beam  quality. 
Errors  in  the  output  beam  phase  such  as  tilt  and  focus  need  to  be  removed  in  some  instances 
in  order  to  properly  evaluate  the  residual  beam  quality.  Beam  quality  is  usually  calculated 
by  measuring  the  fraction  of  the  total  power  that  passes  through  an  aperture  of  fixed  size 
and  comparing  the  ratio  of  the  theoretically  perfect  beam  to  the  predicted  beam  by  one  of 
a  number  of  simple  algorithms. 


KINETICS 

Introduction 

The  objective  of  the  chemical  kinetics  subroutines  in  these  computer  codes  is  to  calcu¬ 
late  the  gain  coefficient  by  taking  account  of  the  detailed  rates  of  pumping,  deactivation, 
and  stimulated  emission  of  the  vibrational  states  of  the  excited  product  molecules  in  the 
chemical  reaction  of  the  laser  medium.  These  instantaneous  point  solutions  are  then  coupled 
with  fluid  flow  models  (cf.  discussion  of  column  4  of  survey  form)  of  various  degrees  of 
sophistication  to  describe  the  gain  as  a  function  of  position  transverse  to  the  laser  light  beam 
propagating  between  the  mirrors.  Since  the  pumping  and  stimulated  emission  rates  are  de¬ 
pendent  in  part  on  the  local  intensity  of  laser  light  at  the  site  of  each  molecule  in  the  stream, 
one  sees  immediately  that  the  most  comprehensive  solutions  require  that  self-consistency  be 
established  (the  laser  light  appears  both  as  a  cause  and  an  effect  of  the  molecular  kinetics). 

The  gain  coefficient  a  is  calculated  at  a  discrete  plane  along  the  propagation  direction 
(z)  and  is  used  in  the  radiative  transfer  equation  to  calculate  the  local  intensity  /; 
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The  gain  coefficient  is  derived  from  the  details  of  the  complex  behavior  of  the  mole¬ 
cules,  which  derives  from  functions  of  the  following  factors. 

1.  Their  combustion  formation  processes  (rate  coefficients) 

2.  Collisions  with  other  molecules  (foreign  and  self-broadening  and  energy  transfer) 

3.  Their  motion  at  the  temperature  of  the  flowing,  expanding  gas  (Doppler  broad¬ 
ening) 

4.  Rotational  and  vibrational  populations  (Boltzmann  or  non-Boltzmann  distribution 
plus  partition  function) 

5.  Einstein  coefficients  for  stimulated  emission  and  competing  deactivation  modes. 


Gain  Region  Modeled 

If  the  gain  generator  is  in  the  compact  region  of  an  annular  device,  as  it  is  in  laboratory 
test  beds  in  many  cases,  the  model  is  appropriate  for  that  configuration— that  is,  for  example, 
linear  banks  of  nozzle  and  parallel  flow.  If  the  gain  generator  is  in  the  annular  region,  then 
cylindrical  symmetry  dictates  a  (r,  6)  coordinate  system  to  model  the  radial  diverging  gain 
medium. 


Kinetics  Grid  Dimensionality  and  Symmetry 

The  molecular  effects  summarized  above  are  calculated  for  each  transverse  point  in  the 
region  intercepted  by  the  laser  beam  modes  in  the  most  sophisticated  models.  For  some  ge¬ 
ometries  and  flow  patterns,  an  approximation  of  one-dimensional  kinetics  is  assumed  and  im¬ 
plemented  by  averaging  over  the  transverse  coordinate  perpendicular  to  the  flow  direction. 
The  variation  of  gain  along  the  optic  axis  is  achieved  by  use  of  more  than  one  transverse 
plane  for  the  kinetics/gasdynamics  calculation.  One  does  so  only  with  care,  however,  since 
this  gain  calculation  can  be  very  time  consuming.  Typically,  one  to  three  gain  “sheets”  are 
used,  although  some  lasers  have  been  studied  with  as  many  as  six  sheets.  A  rule  of  thumb  is 
about  one  per  meter  of  HF.  One  tries  to  keep  the  gain  X  length  product  between  sheets 
such  that  the  intensity  rises  linearly. 


Chemical  Reactions  Modeled 

The  reactions  modeled  for  use  in  high-energy  lasers  have  generally  fallen  into  three 
catetories:  (a)  cold,  (b)  hot,  and  (c)  chain.  Cold  and  hot  are  terms  referring  to  the  relative 
exothermicity  of  the  one  reaction  compared  with  the  other.  The  cold  reactions  are  given 
by  the  class  of  halogen -hydrogen  reactions 


X  +  H2  -»  HX  +  H  , 


i. 
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where  X  is  any  of  the  halogen  atoms  F,  Cl,  Br,  or  I,  and  H  can  be  replaced  by  D.  The  hot 
reactions  are  given  by  the  class  of  atom  transfer  reactions, 

H  +  X2  ->■  HX  +  X  . 


The  energy  to  be  distributed  among  the  reaction  products  is  -  A H  +  Ea  where  AW  is 
the  change  in  enthalpy  of  the  reaction  and  Ea  is  the  activation  energy  needed  to  overcome 
the  potential  barrier  between  the  two  initially  stable  reactants.  The  reference  to  cold  and 
hot  reactions  can  be  understood  by  reference  to  energy  values  for  a  specific  reaction.  For 
example. 


F  +  H2  -»•  HF*  +  H 


has 


-A H  +  Ea  =  34  kcal  , 


whereas 


H  +  F2  -»•  HF*  +  F 


has 


-AH  +  Ea  =  102  kcal. 


Since  this  excess  energy  appears  as  excited  state  HF*,  one  sees  that  much  higher  vibra¬ 
tional  levels  are  possible  in  the  hot  reaction. 

The  higher  exothermicity  of  the  hot  reaction  can  be  attributed  to  the  difference  be¬ 
tween  the  very  weak  bonding  of  F2  and  strong  dissociation  energy  at  0  kelvins  from  v  =  0 
of  HF.  The  difference  of  about  100  kcal  is  sufficient  to  excite  HF  vibrationally  to  v  =  11. 

The  chain  reaction  occurs  with  a  mixture  of  H2  and  F2  so  that  both  the  hot  and  cold 
reactions  are  present  in  the  gain  medium,  supplying  the  necessary  H  and  F  atoms  to  activate 
the  excited  HF  molecules.  In  addition,  the  hot  reaction  allows  energetic  interaction  of  F2 
with  the  excited  HF  above  a  minimum  vibrational  level  to  create  a  surplus  of  F  atoms  via 
the  branch 


HF*(u  >  umin)  +  F2-  HF(u  =  0)  +  2F  . 
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The  difference  in  exothermicity  and  hence  in  available  vibrational  energy  for  popula¬ 
tion  inversion  is  clearly  seen  in  the  following  coordinate  energy  level  diagrams  for  F/H2  and 
H/F2  reactions.  In  Fig.  IV-tt  the  energies  shown  are  for  one  mole  of  reactants.  The  k\  and  fe, 
are  the  rate  constants  for  activation  and  recombination,  respectively. 


F  +  H2  --  HF+  +  H  H  ♦  F2  -  HF*  ♦  F 


REACTION  COORDINATE - — 

Fig.  IV-6  —  Reaction  coordinate  diagrams  for  F/H2  and  H/Fz  reactions  [12a] 


Modeling  of  Energy  Transfer  Modes 

Deactivation  of  the  inverted  population  occurs  via  stimulated  emission  together  with 
competing  radiative  and  collisional  processes.  Relaxation  rate  coefficients  are  used  in  the 
computer  calculations  to  account  for  the  self-deactivation  of  the  hydrogen  halides  and  for 
their  deactivation  by  other  species  of  atoms,  molecules,  and  radicals  present  in  the  flowing 
medium. 

The  energy  transfer  occurs  through  either  vibrational-translational  reactions  or  vibra¬ 
tional-vibrational  reactions.  The  vibrational-vibrational  (rotational,  V-T(R))  reactions  are 
exemplified  by 
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k 


v,u-  Av 


HX(t>)  +  M  ;  I  HX(v  -  Av)  +  M  +  AE(v,Av) 


where  ku  is  the  rate  coefficient,  u  is  the  initial  vibrational  level  of  HX,  and  Av  is  the 
number  of  vibrational  quanta  transferred  to  the  chaperone  specie  molecule  M  as  translational 
and/or  rotational  energy.  This  type  of  transfer  leads,  clearly,  to  a  real  loss  of  available 
quanta  for  stimulated  emission  at  vibrational  level  v.  In  the  vibrational-vibrational  (v,  v  ) 
reaction 


HX(n)  +  AB(i/)  ^2  HX(u  -  Av)  +  AB(o  +  Av) , 


energy  remains  in  vibrational  states.  In  the  case  of  self-deactivation,  lasing  species  are  pre¬ 
served  in  v,  -  v'  transfer. 


Single  vs  Multiline 

Since  the  vibrational-rotational  levels  are  populated  and  deactivated  at  different  rates, 
the  inversion  condition  necessary  for  lasing  depends  on  the  instantaneous  relative  popula¬ 
tion  between  all  V-R  levels  and  therefore  changes  with  time.  Thus  the  spectral  output  of  the 
chemical  laser  is  generally  multiline.  The  line  profile  as  a  function  of  the  transverse  flow  co¬ 
ordinate  is  in  general  different  for  each  line  because  of  differences  in  gain  distribution. 


Rotational  Population  Distribution 

To  avoid  excessive  computational  time,  the  assumption  of  rotational  state  population 
equilibrium  is  usually  made.  The  partition  function  describes  a  Boltzmann  distribution  in  this 
case.  At  the  low  pressures  encountered  in  some  HF  laser  designs,  this  assumption  is  not  neces¬ 
sarily  a  good  one.  If,  for  example,  collisional  rates  are  greatly  exceeded  by  stimulated  emis¬ 
sion  rates,  then  the  equilibrium  assumption  is  suspect.  Brute-force  inclusion  of  rate  equa¬ 
tions  for  each  J  level  would  lead  to  inordinate  run  time  and  expense.  Thus  various  simpli¬ 
fying  assumptions  are  made,  including  empirical  distributions  fit  to  small-signal  gain  and 
chemiluminescence  data.  Care  must  be  exercised,  however,  since  in  the  absence  of  lasing,  the 
Boltzmann  distribution  is  very  well  fitted  to  available  data. 


Line  Profile  Models 

The  natural  line  width  of  the  lasing  transition  is  broadened  by  collision  and  the  Doppler 
effect.  In  high-pressure  devices  (>  75  torr),  collisional  broadening  dominates.  In  low-pres¬ 
sure  devices  (<  5  torr),  Doppler  broadening  dominates.  A  convenient  method  for  inclusion 
of  both  effects  is  to  use  the  Voight  function  defined  by 
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*(*,*)  =  - 

IT 


e~  *2  dt 
y2  +  (x  -  t)2 


The  line  profile  at  wavenumber  co  is  then 


1/2  j 

aDp(v,J,m) 


K(x,  y) 


where 


$(u>)  d  oj  =  1 


CO 


C  —  oo 


x  =  (Gn  2)1/2 


|co  -  c oc(v,J,m)  | 

«Dp(M,nx) 


y  =  (Cn2)1/2 


0lLR<t;’’/) 


Also,  aDP  and  aLR  are  the  Doppler  and  Lorentz  HWHM  (half  widths  at  half  maximum), 
respectively.  For  laser  operation  at  line  center  (co  =  coc  ),  x  =  0  and  the  Voight  function 
[12b]  reduces  to  the  exact  formula 


K(0,y)  =  [l  -  erf(y)J  exp(y2) . 

Then  in  the  limit  of  pure  Doppler  broadening  (y  =  0  and  K(0,0)  =  1),  the  line  profile  be¬ 
comes 


'^‘dp(wc  )  = 


(in2/n)112 


a, 


DP 


whereas  in  the  (Lorentz)  limit  of  pure  collisional  broadening  (y  -*■  °°  and  K(0,  y)  ~  1  ly\/iT 
it  becomes 
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For  operation  at  other  than  line  center  (to  ¥=  u>c  ),  approximate  algebraic  expressions  for  the 
Voight  function  exist  [13] . 


GASDYNAMICS 

Background 

Gasdynamics,  the  fourth  column  on  the  detailed  code  survey  form,  describes  the 
capability  of  the  code  to  account  for  the  fluid  mechanical  properties  of  the  gases  as  they 
are  mixed  and  transported  through  the  laser  and,  in  particular,  to  account  for  the  effects 
of  gas  mixing  on  the  production  rate  and  spatial  distribution  of  HF*  (or  DF*),  which  deter¬ 
mine  power  production. 


Nozzle  Type  and  Geometry  Modeled 

There  are  basically  two  distinct  overall  nozzle  bank  geometries  that  define  the  shape 
of  the  gain  region:  cylindrical  and  rectangular.  The  specific  nozzle  elements  themselves 
usually  reflect  geometries  characteristic  of  subsonic  or  supersonic  flows.  There  are  many 
different  types  of  chemical  laser  nozzles.  The  cylindrical,  radially  flowing  nozzle  banks 
produce  a  gain  region  of  annular  cross  section  as  seen  in  Fig.  IV-7.  The  gases  flow  radially 
outward  and  hence  the  streamlines  diverge.  Rectangular,  linearly  flowing  nozzle  banks 
(shown  in  Fig.  IV-8)  produce  a  gain  region  of  rectangular  cross  section  with  parallel  stream¬ 
lines.  In  either  geometry  the  flow  is  transverse  to  the  optical  beam  path. 


Coordinate  System 

The  representation  and  calculation  of  fluid  flow  phenomena  are  usually  simplified  when 
the  chosen  coordinate  system  reflects  the  flow  field  geometry.  It  is  often  important  to  be 
aware  of  which  coordinate  system  is  used  in  a  given  code,  expecially  when  that  code  is  to  be 
combined  with  another  for  extended  calculations  or  when  a  code  is  being  considered  as  a 
candidate  for  analyzing  a  problem  of  given  geometry  where  the  run  time,  cost,  and/or  accu¬ 
racy  should  be  compromised  if  the  coordinate  system  and  problem  geometry  were  not  the  same. 


Fluid  Flow  Grid  Dimension 

This  section  requests  specification  of  the  spatial  dimensionality  of  the  numerical  fluid 
dynamics  grid.  The  ability  to  accurately  represent  actual  physical  phenomena  increases  (as 
do  the  run  time  and  cost)  as  fluid  grid  dimensionality  is  increased  from  one  to  say,  three 
dimensions.  Certain  phenomena  may  actually  require  four  dimensions,  three  spatial  dimen¬ 
sions  and  time,  in  order  to  be  modeled  satisfactorily.  Other  phenomena  may  be  adequately 
modeled  by  only  a  single  spatial  variable  in  a  time-independent  calculation.  There  may  be 
no  advantage  at  all  in  using  a  code  with  higher  dimension  capability  than  is  required  for  a 
given  analysis,  although  there  are  usually  significant  cost,  run  time,  and  job  turnaround 
penalties. 
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Equally  important  (but  ignored  in  the  survey)  in  assessing  the  suitability  of  a  code  for  a 
given  problem  is  the  actual  number  of  grid  points  per  grid  dimension  allowed,  which  deter¬ 
mines  the  maximum  sizes  of  the  arrays  that  can  be  handled  by  the  computer,  and  which  for 
a  given  set  of  geometrical  dimensions  determines  the  maximum  achievable  resolution. 

Flow  Field  Modeled 

Typically  the  supersonic  HF/DF  mixing  laser  must  solve  a  number  of  gasdynamical 
problems  because  the  type  of  mixing  influences  the  mixing  rate  that  affects  the  lasing 
process.  The  mixing  rate  depends  on  whether  the  mixing  in  the  laser  cavity  is  laminar,  tran¬ 
sitional,  or  turbulent.  Since  this  is  a  question  that  has  not  been  fully  resolved,  the  capability 
of  a  code  for  modeling  a  variety  of  flow  field  conditions  is  an  important  measure  of  its  use¬ 
fulness  in  certain  types  of  performance  analyses. 

Basic  Modeling  Approach 

When  F  and  (H2  of  D2)  are  mixed  in  a  flowing  system,  the  chemical  reaction  prod¬ 
ucing  HF*  (or  DF*)  begins  as  soon  as  the  reactants  come  into  contact.  As  a  result  the  over¬ 
all  rate  and  spatial  distribution  of  HF*  (or  DF* )  produced  by  such  a  reaction  is  governed  by 
both  the  chemical  reaction  rate  and  by  the  rate  of  mixing.  Attempts  to  model  the  influence 
of  both  rates  on  power  production  and  distribution  in  the  cavity  lead  first  to  an  investiga¬ 
tion  of  two  limiting  cases,  the  so-called  premixed  and  mixing-  or  diffusion -rate  dominated 
cases. 

In  the  premixed  approach  the  rate  of  mixing  or  diffusion  of  F  and  H2  is  considered  to 
be  very  fast  compared  to  the  reaction  rate,  and  therefore  the  production  of  HF*  is  limited 
by  the  chemical  reaction  rate.  In  this  case  gases  are  allowed  to  mix  before  the  chemical 
reaction  starts,  hence  the  production  of  HF*  (and  laser  gain)  occurs  downstream  from  the 
mixing.  Thus,  in  this  limiting  case  the  diffusion  equations  that  describe  the  mixing  process 
are  ignored.  This  approach  also  leads  to  a  considerable  simplification  in  modeling. 

In  the  mixing-rate-dominated  approach,  the  rate  of  mixing  (or  diffusion)  is  considered 
to  be  slow  in  comparison  to  the  chemical  reaction  rate,  and  therefore  power  production  is 
governed  by  the  mixing  process. 

As  might  be  expected,  neither  limiting  case  is  considered  sufficiently  accurate  for 
modeling  the  coupling  of  finite  diffusion  and  chemical  reaction  rates  necessary  for  ade¬ 
quately  describing  HF  production  in  CW  HF  lasers.  As  a  result,  other  approaches  have  been 
developed  that  attempt  a  more  realistic  modeling  approach,  i.e.,  one  that  is  intermediate 
between  the  limiting  cases.  For  example,  there  is  the  so-called  flame  sheet  solution  approach. 
In  this  approach  the  mixing  process  is  incorporated  into  the  premixed  solution  through  the 
use  of  a  flame  sheet  diffusion  profile  [12] .  Such  approaches  are  referred  to  as  scheduled 
mixing. 

There  are  many  approaches  to  modeling  chemical  lasers  [12,14] .  Generally  they  can 
be  divided  into  two  overall  categories— those  that  are  basically  numerical  and  those  that  are 
analytical.  Some  of  these  are  loosely  grouped  by  category  below  in  terms  of  (generally 
speaking)  decreasing  rigor,  scope,  and  complexity: 
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Detailed  Numerical  Approaches 

There  are  three  main  detailed  numerical  approaches,  which  are  given  here,  with  appro¬ 
priate  references. 

•  Rigorous  attempts  at  mixing  solutions  (possibly  with  kinetic  and  radiative  proc¬ 
esses)  included  work  by  the  following  researchers: 

A.  W.  Ratliff,  J.  Thoenes,  and  S.  D.  Smith,  “Method  of  Characteristics  Laser  and 
Mixing  Program  Theory  and  User’s  Guide,”  vol.  IV,  Technical  Report  RK-CR-73-2,  Lock¬ 
heed  Missiles  and  Space  Co.,  Huntsville,  Ala.,  1973. 

B.  R.  Bronfin,  et  al.,  “Development  of  Comprehensive  Laser  Computer  Models,” 
United  Aircraft  Research  Laboratories  Report  K911252,  Nov.  1971. 

B.  R.  Bronfin,  et  al.,  “Development  of  Chemical  Laser  Computer  Models,”  Air 
Force  Weapons  Laboratory  Technical  Report  AFWL-TR-73-48,  Kirtland  AFB,  July  1973. 

“ALFA  Code,”  Air  Force  Weapons  Laboratory  Technical  Report  AFWL-TR-78-19, 
Kirtland  AFB,  Feb.  1979.  An  upgrade  of  the  LAMP  code  incorporating  turbulent  nozzle 
flows,  cylindrical  laser  configurations,  pressure-unbalanced  cavity  flows,  effects  of  rotational 
nonequilibrium,  and  multiline  lasing  for  analysis  of  CW  chemical  lasers. 

“APACHE  Code,”  Los  Alamos  Scientific  Laboratory  Report  LA-7427,  Jan.  1979. 
Time-dependent  finite  difference  code  for  modeling  a  multicomponent  chemically  reactive 
fluid  flow  interacting  with  an  intense  radiation  field. 

D.  B.  Rensch  and  A.  N.  Chester,  “Chemical  Laser  Mode  Control  Program,”  Final 
Technical  Report,  Contract  DAAH01-70-C-1082,  Hughes  Research  Laboratories,  Malibu, 
Calif.,  1971. 

W.  S.  King  and  H.  Mirels,  “Numerical  Study  of  a  Diffusion  Type  Chemical  Laser,” 
Amer.  Inst.  Aeronaut.  Astronaut.  J.  10, 1647  (Dec.  1972). 

•  Flame-sheet  solutions  incorporating  mixing  processes  into  premixed  solutions 
through  use  of  flame-sheet  diffusion  profile  include  those  reported  in  “A  Simplified  Model 
of  CW  Diffusion-Type  Chemical  Laser,”  by  H.  Mirels,  R.  Hofland,  and  W.  S.  King,  Amer. 
Inst.  Aeronaut.  Astronaut.  J.  11, 156  (1973). 

•  Premixed  solutions  (which  ignore  the  diffusion  equations  which  describe  the  mix¬ 
ing  process)  include  the  works  of  Emanuel,  et  al.,  and  Meinzer,  et  al.: 

G.  Emanuel,  W.  D.  Adams,  and  E.  B.  Turner,  “RESALE-1:  A  Chemical  Laser  Com¬ 
puter  Program,”  Aerospace  Corporation  Report  TR-0172(2776)-1,  El  Segundo,  Calif.,  1972. 

R.  A.  Meinzer,  et  al.,  “CW  Combustion  Mixing  Chemical  Laser:  HF,  DF,”  Pro¬ 
ceedings  of  the  6th  International  Quantum  Electronics  Conference ,  Tokyo,  Japan,  Sept. 
1970. 
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Approximate  Analytical  Approaches 

•  Variable  gain-length  mixing  model: 

J.  E.  Broadwell,  “Effect  of  Mixing  Rate  on  HF  Chemical  Laser  Performance,” 
Appl.  Opt.  13,962  (1974). 

•  Flame-sheet  mixing  scheme  utilizing  premixed  solutions; 

R.  Hofland  and  H.  Mirels,  “Flame-Sheet  Analysis  of  CW  Diffusion -Type  Chemical 
Lasers,  1.  Uncoupled  Radiation,”  Amer.  Inst.  Aeronaut.  Astronaut.  J.  10,  420  (Apr.  1972). 

H.  Mirels  and  R.  Hofland,  “Flame-Sheet  Analysis  of  CW  Diffusion-Type  Chemical 
Lasers,  11.  Coupled  Radiation,”  Amer.  Inst.  Aeronaut.  Astronaut.  J.  10, 1271  (Oct.  1972). 

H.  Mirels,  “Interaction  Between  Unstable  Optical  Resonator  and  CW  Chemical 
Laser,”  Amer.  Inst.  Aeronaut.  Astronaut.  J.  13,  785  (June  1975). 

J.  M.  Herbelin,  “Continuous-Wave  (F  +  H2)  Chemical  Lasers:  A  Temperature- 
Dependent  Analytical  Diffusion  Model,"  Appl.  Opt.  15,  223  (Jan.  1976). 

•  Premixed  solutions  (which  ignore  diffusion): 

G.  Emanuel,  “Analytical  Model  for  a  Continuous  Chemical  Laser,”  J.  Quant. 
Spectrosc.  Radiat.  Transfer  11, 1481  (1971). 

G.  Emanuel  and  J.  S.  Whittier,  “Closed-Form  Solution  to  Rate  Equations  for  an 
F  +  H2  Laser  Oscillator,”  Appl.  Opt.  11,  2047  (1972). 


Thermal  Driver  Modeled 

The  thermal  driver  refers  to  the  process  of  generating  the  oxidizer,  atomic  fluorine, 
usually  from  F2,  SF6,  or  NF3.  There  are  a  number  of  different  types  of  thermal  drivers 
including  arc  heaters,  shock  tubes,  resistance  heaters,  combustors,  and  chemical  reactions. 
Whatever  the  method,  it  is  necessary  to  produce  a  known,  large  concentration  of  F  atoms 
with  the  thermal  driver  and  then  mix  F  with  H2  or  D2  in  a  fast  expansion  through  a  super¬ 
sonic  mixing  nozzle.  Figure  IV-9  shows  the  role  of  the  thermal  driver  in  relation  to  mixing, 
population  inversion,  and  pressure  recovery.  In  the  figure  a  combustor  illustrates  the  pro¬ 
duction  of  atomic  fluorine  by  burning  nitrogen  triflucride  in  ethylene.  It  is  important  to 
accurately  control  the  desired  degree  of  fluorine  dissociation,  mass  flow,  and  temperature 
of  the  F  atoms  since  these  quantities  directly  affect  the  laser  operating  point  (defined  by 
the  combustor  and  nozzle  diluent  ratios  j3c//3n  and  mass  flux  ml  A ),  and  hence  the  power 
production . 


F-Atom  Dissociation  From: 

Specifies  the  compound  (F2,  SF6,  NF3,  etc.)  from  which  atomic  fluorine  is  obtained 
as  modeled  by  the  code.  (See  Thermal  Driver  Modeled. ) 
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Fig.  IV-9  —  A  CW  mixing  Hf/DF  chemical  laser  illustrating  use  of  a 
combustor  as  thermal  driver 


F-Atom  Concentration  Determined  From  Model?: 

This  question  is  posed  to  help  determine  the  extent  of  computer  model  capability. 


Diluents  Modeled 

Diluents  (He,  N2,  etc.)  added  to  the  mixing  plenum  play  a  very  important  role  in  estab¬ 
lishing  the  laser  operating  point  and  hence  the  amount  of  power  produced  under  a  given  set 
of  conditions.  It  is  of  interest  in  measuring  the  capabiliuy  of  a  computer  model  to  determine 
the  types  of  diluents  and  the  extent  to  which  their  effect  on  laser  performance  is  modeled. 
Often  one  may  want  to  conduct  tradeoff  studies  with  several  different  diluents  and/or 
diluent  ratios  as  functions  of  other  device  parameters  to  optimize  power  output. 


Models  Effects  on  Mixing  Rate  Due  To: 

In  the  supersonic  HF  mixing  laser  there  are  many  gasdynamical  phenomena  that  will 
affect  the  mixing  rate  (and  hence  the  detailed  gain  profile  and  power  production).  Thick 
laminar  boundary  layers  of  F  and  He  can  form  along  a  nozzle  wall  and  have  a  tendency  to 
separate,  giving  rise  to  shock  waves  that  can  intersect  in  the  flow  outside  of  the  nozzle.  In 
assessing  code  capabilities  it  is  important  to  determine  whether  such  models  are  included. 


Models’  Effects  on  Optical  Modes  Due  To: 

Effects  producing  gain  medium  inhomogeneity  arising  from  pressure,  density,  or 
refractive  index  variations  can  couple  to  and  alter  optical  modes.  Sonic  or  ultrasonic  waves 
traveling  in  the  active  medium  may  cause  these  mode/media  interactions. 
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Although  this  text  addresses  primarily  C02  laser  chemistry,  it  is  a  good  example  of 
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1-0  OPTICAL  CAVITY  CODE 

1.1  GENERAL  (Please  complete  if  different  from  2.1  and  3.1) 

CODE  NAME:  _ 

PROGRAM  NAME  (if  applicable): _ 

PRINCIPAL  PURPOSE (S)/APPLICATI0N($)  OF  CODE: _ 


ASSESSMENT  OF  CAPABILITIES: 


ASSESSMENT  OF  LIMITATIONS: 


ORIGINATOR/KEY  CONTACT: 

Name : _ 

Organization : _ 

Address : _ 

Phone: _ 

AVAILABLE  DOCUMENTATION: 
Theory  Manuals: _ 
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User  Manual s : 


Listings: 


Other  Relevant  Publications: 


STATUS: 

Operational  Currently?: 

Under  Modification?: _ 

Purpose( s ) : _ 


Ownershi p? : _ 

Proprietary? : _ 

MACHINE/OPERATING  SYSTEM  (on  which  installed): 


TRANSPORTABLE? : _ 

Machine  Dependent  Restrictions: 


SELF-CONTAINED?: 

Other  Codes  Required  (name,  purpose): 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS: 

Core  Size  (Octal  Words) 

Execution  Time  (Sec,  CDC  7600) 

Small  Oob: 

Typical  Job: 

Large  Job: 

Approximate  Number  of  FORTRAN  Lines: 
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1.2  CODE  STRUCTURE 
BASIC  TYPE  (V): 

Physical  Optics: _ 

Geometrical : _ 

FIELD  (POLARIZATION)  REPRESENTATION  (V)  : 

Scalar: _ 

Vector: _ 

COORDINATE  SYSTEM  (Cartesian,  cylindrical,  etc.) 

Compact  Region: _ 

Annular  Region: _ 

TRANSVERSE  GRID  DIMENSIONALITY  ( V) :  1-D 

Compact  Region:  _ 

Annular  Region:  _ 

FIELD  SYMMETRY  RESTRICTIONS?: _ 

MIRROR  SHAPE(S)  ALLOWED  (V)  : 

Square:  _ 

Rectangular:  _ 

Circular:  _ 

Elliptical:  _ 

Strip:  _ 

Arbitrary:  _ 

CONFIGURATION  FLEXIBILITY  (yj): 

Fixed,  Single  Resonator  Geometry: 

Fixed,  Multiple  Resonator  Geometries: 
Modular,  Multiple  Resonator  Geometries: 
Other  (describe): _ 
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PROPAGATION  TECHNIQUE  (Vail  that  apply): 
Fresnel  Integral  Algorithms: 

With  Kernel  Averaging: 

Gaussian  Quadrature: 

Midpoint  Rule: 

Romberg: 

Simpson: 

Trapezoidal : 

Fast  Fourier  Transform  (FFT): 

Fast  Hankel  Transform  (FHT): 
Gardener-Fresnel  -Ki rchhoff  (GFK) : 

Other  (specify): _ 

Finite  Difference  Algorithms 
Method  (specify): _ 


COMPACT 

ANNULAR 

CONVERGENCE  lV) : 

Technique: 

Power  Comparison: _ 

Field  Comparison: _ 

Other  (specify): _ 

Acceleration  Algorithms  Used?: _ 

Technique: _ 

MULTIPLE  EIGENVALUE/EIGENVECTOR  EXTRACTOR  ALGORITHMS  (V): 
Prony : _ 

Other  (specify): _ 


1.3  RESONATOR  MODELING  FEATURES 

GENERAL  CAPABILITIES: 

Stability  (V) : 

Stable  Resonators: _ 

Unstable  Resonators: 
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Type  (V) 

Standing  Wave: 

Traveling  Wave  (Ring): 

Reverse  Traveling  Wave: 
Branch  V)  ■ 

Positive: _ 

Negative: _ 

Optical  Element  Models  Included  <V: 
Flat  Mirrors: 

Spherical  Mirrors: 

Cylindrical  Mirrors: 

Telescopes: 

Scraper  Mirrors: 


Axicons  Waxicons 

Refl axicons 

Arbitrary: 

Linear: 

Parabola-Parabola: 

With  Offset  Cones: 

Other  (specify): 

Deformable  Mirrors: 
Spatial  Filters: 

Gratings  (specify  type): 
Other  Elements  (specify): 


PRINCIPAL  RESONATOR  GEOMETRIES  MODELED(e.g.  HSURIA,  Compact  Unstable 
Confocal ,  Unstable  P-P  Waxicon/Linear  Waxicon  Negative  Branch 
Ring  With  Spatial  Filter,  etc;  Please  List): _ 
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GAIN  MODELS  (V): 

Bare  Cavity  Only:  _ 

Simple  Saturated  Gain:  _ 

Detailed  Model  (see  2.0  below):  _ 

BARE  CAVITY  FIELD  MODIFIER  MODELS  (\^: 

Mirror  Tjlt:  _ 

Mirror  Decentration:  _ 

Aberrations/Thermal  Distortion 

Arbitrary:  _ 

Selected  (specify): _ 

Reflectivity  Loss:  _ 

Output  Coupler  Edges 

Rolled:  _ 

Serrated:  _ 

Other:  _ 

LOADED  CAVITY  FIELD  MODIFIER  MODELS  (\6 : 

Refractive  Index  Variation:  _ 

Gas  Absorption:  _ 

Overlapped  Beams  (for  flux  updating): 

Number  of  overlaps  Allowed:  _ 

Other  (see  2.0,  3.0): _ 


FAR  FIELD  MODELS  : 

Beam  Steering  Removal: 

Optimal  Focal  Search: 

Beam  Quality: 

Atmospheric  Propagation  Effects: 
Other: 


A-7 


WIGGINS,  MANSELL,  ULRICH,  AND  WALSH 


OTHER  UNIQUE  FEATUES  (e.g.  Beam/Mode  Rotation,  Extra-Cavity 
Adaptive  Optics,  Multipath/Parasitic  Effect,  etc.) _ 


2-0  KINETICS 

2.1  GENERAL  (Please  complete  if  different  from  1.1  and  3.1) 

CODE  NAME: _ 

PROGRAM  NAME  (if  applicable): _ 

PRINCIPAL  PURPOSE ($) /APPLICATION S)  OF  CODE: _ 


ASSESSMENT  OF  CAPABILITIES: 


ASSESSMENT  OF  LIMITATIONS: 


ORIGINATOR/KEY  CONTACT: 

Name : _ 

Organization: _ 

Address : _ 

Phone: 
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AVAILABLE  DOCUMENTATION: 

Theory  Manuals: _ 

User  Manuals: _ 

Listings: _ 

Other  Relevant  Publications: 

STATUS: 

Operational  Currently?: _ 

Under  Modification?: _ 

Purposed ) : _ 

Ownership? : _ 

Proprietary? : _ 

MACHINE/ OPERATING  SYSTEM  (on  which  install 

TRANSPORTABLE? : _ 

Machine  Dependent  Restrictions: 

SELF-CONTAINED?: _ 

Other  Codes  Required  (name,  purpose): 
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ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS: 

Core  Size  (Octal  Words) 

Execution  Time  (Sec,  CDC  7600) 

Small  Job: 

Typical  Job: 

Large  Job: 

Approximate  Number  of  FORTRAN  Lines: 

2.2  CODE  STRUCTURE/ FEATURES 


GAIN  REGION  (V$: 

Compact  Region: _ 

Annular  Region: _ 

COORDINATE  SYSTEM  (Cartesian,  cylindrical,  etc.) 


Compact  Region: 
Annular  Region: 


KINETICS  GRID  DIMENSIONALITY  (<{/)  1-D 

2-D 

3-D 

Compact  Region: 

Annular  Region: 

GAIN  REGION  SYMMETRY  RESTRICTIONS: 


Gain  Vary  Along 
Optic  Axis?: 

Flow  Direction?: 
KINETICS  TYPE  MODELED  (V) : 


Pulsed: 

CW: 


CHEMICAL  PUMPING  REACTIONS  MODELED  {}/): 


Cold  Reaction  (X+H£): 

Hot  Reaction  (H+Xj): 

Chain  Reaction  (X+Hj  and  H+Xj): 

Other  (including  non-chemical,  specify): 


X=F 

X=D 

; 

specify): 
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ENERGY  TRANSFER  MODES  MODELED  (\^ :  Follows  (reference) 

V-T: _ 

V-R: _ 

V-V: 

Other  (Specify): _ 

Single  Line  Model  ^): _ 

Multi-Line  Model  (^  : _ 

Assumed  Rotational  Population  Distribution  State  (^ : 

Equil  ibrium: _ 

Non-Equil ibrium: _ 

Number  of  Laser  Lines  Modeled: _ 

Source  of  Rate  Coefficients  Used  in  Code: 


LINE  PROFILE  MODELS  (V): 

Doppler  Broadening: _ 

Colli  si onal  Broadening: 
Other  (specify): _ 


2.3  OTHER  UNIQUE  FEATURES: 
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3-0  gas  dynamics 

3.1  GENERAL  (Please  complete  if  different  from  1.1  and  2.1) 

CODE  NAME: _ 

PROGRAM  NAME  (if  applicable): _ 

PRINCIPAL  PURP0SE(S)/APPLICATI0N(S)  0?  CODE: _ 


ASSESSMENT  OF  CAPABILITIES: 


ASSESSMENT  OF  LIMITATIONS: 


ORIGINATOR/ KEY  CONTACT: 

Name: _ 

Organization: _ 

Address : _ 

Phone : _ 

AVAILABLE  DOCUMENTATION: 

Theory  Manuals: _ 

-  , 


User  Manuals: 


i 
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Listings: 


Other  Relevant  Publications: 


STATUS: 

Operational  Currently?: 

Under  Modification?: _ 

Purpose (s } : _ 


Ownership? : _ 

Proprietary? : _ 

MACHINE/OPERATING  SYSTEM  (on  which  installed): 


TRANSPORTABLE? : _ 

Machine  Dependent  Restrictions: 


SELF-CONTAINED?: _ 

Other  Codes  Required  (name,  purpose): 


ESTIMATE  OF  RESOURCES  REQUIRED  FOR  RUNS: 

Core  Size  (Octal  Words) 

Execution  Time  (Sec,  CDC  7600) 

Small  Job: 

Typical  Job: 

Large  Job: 

Approximate  Number  of  FORTRAN  Lines: 

WIGGINS,  MANSELL,  ULRICH,  AND  WALSH 

3.2  CODE  STRUCTURE/ FEATURES 

COORDINATE  SYSTEM  (Cartesian,  cylindrical,  etc.): _ 

NOZZLE  GEOMETRY  MODELED  (\/)  (and  nozzle  type(s)  if  known): 

Cyl indri cal -radially  flowing: _ 

Rectangul ar-1 inearly  flowing: _ 

Other  (specify): _ 

FLUID  GRID  DIMENSIONALITY  (V) : 

1- D:  _ 

2- D:  _ 

3- D:  _ 

FLOW  FIELD  MODELED  (^ : 

Laminar:  _ 

Turbulent: _ 

Other:  _  _ 


BASIC  MODELING  APPROACH  (\^: 

Premi xed : _ 

Mi xi ng : _ 

Other  (specify): _ 


- - - - - -  ) 

References  for  Approach  used:^ _  i 


THERMAL  DRIVER  MODELED 

Arc  Heater:  _ 

Combustor:  _ 

Shock  Tube:  _ 

Resistance  Heater: _ 

Other  (specify): _ 
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F-ATOM  DISSOCIATION  FROM 


Other  (specify): _ 

IS  F-ATOM  CONCENTRATION  DETERMINED  BY  MODEL 
DILUENT(S)  MODELED  (list): _ 


MODEL  EFFECTS  ON  MIXING  RATE  DUE  TO  (\6 : 
Nozzle  Boundary  Layers?: 

Shock  Waves?: 

Pre-Reaction  (thermal  blockage,  etc.)? 
Turbulence?: 

Other  (specify): _ 


MODEL  EFFECTS  ON  OPTICAL  MODES  DUE  TO  (V) : 

Index  of  refraction  variation?: _ 

Other  (specify)?: _ 


3.3  OTHER  UNIQUE  FEATURES: 


1 
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POTENTIAL  MAILING  LIST  FOR  CODE  SURVEY 


Novel  Resonator  Program  Contractors 
TRW 


*b.  L.  Bullock  (1),  (2),  (4) 


K.  T.  Yano(l),  (2),  (4) 


(  ALL  HELj  Gain  model,  J  IMOPA,  BLAZER, 

'  codes  f  ring  resona-  (  MRO,  CROQ, 

1  and  (  tor,  optical  1  BRIA,  URINLA2 

'  models  J  rotator  ) 

IMOPA,  ring  resonator,  optical  rotator,  BRIA 


J.  B.  Kaelberer  (2) 

D.  Dee (2) 

*H.  W.  Behrens  (2) 

C.  L.  Merkle  (2) 

T.  Sugimura  (2) 

R.  D.  Hughes  (2) 


R.  S.  Lipkis  (2) 


H.  M.  Bobitch  (2) 
J.  Munch  (2) 

A.  Murthy  (2) 


IMOPA 

BLAZER,  MRO 

BLAZER,  MRO 

Monte  Carlo  laser  flow,  ALFA, 

LAMBDA  nozzle,  HYWND. 

Modeled  chemical  laser  (CL)  flow-thru  noz¬ 
zles;  modeled  recirculating  flow  regions  and 
fuel/oxidizer  stream  merging. 

Gain  modeling,  saturation  effects,  hole 
burning,  mode  pulling. 

Ring  resonator  with  optical  rotator  (BRIA). 
Used  double  waxicon  setup  and  evaluated 
mode  control  by  measuring  beam  quality 
(BQ). 


R.  K.  Delong  (2) 


MIRACL  performance 


P.  M.  Livingston  (2),  (4) 


Doppler  shift  produced  by  HYWND 


S.  Jarvis  (3) 


J.  Miller  (4) 

O.  Minnick  (4) 


K.  Vogelsang  (5) 

(1)  Attendees,  Novel  Resonator  Mid-Term  Review,  December  5  and  6,  1978,  NRL. 

(2)  Attendees/Presenters,  6th  Tri-Service  Chemical  Laser  Symposium,  August  28-30, 
1979,  AFWL. 

*  Survey  recipient 
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(3)  Attendees,  ICAO/IFLA  Review,  April  10, 1979,  AFWL. 

(4)  Distribution  List  for  Novel  Resonators  for  High  Power  Chemical  Lasers  Program. 

(5)  ADABECS  Technical  Interchange  Meeting,  September  12-14,  1979. 

Rocketdyne 


*R.  Brandewie  (1),  (2),  (4),  (5) 


(All  codes  Physical  optics  codes;  geo- 

and  models)  metrical  optics  code 

(GOPWA) 


J.  B.  Shellan  (1),  (4),  (5) 


HSURIA  performance  analysis 


G.  A.  Tyler  (1),  (5) 


Ring  resonators  with  spatial  filters 


T.  Waite  (1),  (2),  (3),  (4) 
*D.  Holmes  (2),  (3) 

P.  Briggs  (2) 


Mode-media  interactions  in  HSURIA 
with  flowing  gain  model 


G.  E.  Mevers  (5) 


(All  codes  Resonator  configurations, 

and  models)  alignment 


F.  D.  Feiock  (3),  (5) 


(All  codes  Resonator  configurations, 
and  models)  alignment 


T.  Marks  (4) 

V.  L.  Gamiz  (5)  Compensatory  misalignment  in  ring  resonators 

Pratt  &  Whitney /United  Technologies  Research  Center 


Pratt  &  Whitney 


P.  E.  Fileger  (2)  1 

W.  B.  Watkins  (2)  / 

*R.  Quinnell  (2),  (3) 

R.  Schmidtke  (4) 

R.  Freeman  (4) 

*J.  Campbell  (3),  (4) 
J.  M.  Bruckler  (3) 

G.  MacClafferty  (4) 


Anchored  CLOQ3D  kinetics  model  to  CL-XI 
nozzle  data  as  part  of  IFLA  annular  ring 
study. 

Used  ALFA  tilt  sensitivity,  IFLA  rings, 
injection-locked  annular  resonator 


Survey  recipient 
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UTRC 

R.  L.  Hall  (2) 

H.  R.  Garcia  (2),  (3),  (4) 


P.  Slaymaker  (2) 

R.  Tansey  (2) 

K.  E.  Oughstun  (2),  (3) 


A.  W.  Angelbeck  (2)  \ 

G.  E.  Palma  I 


J.  J.  Hinchen  (2) 
R.  H.  Hobbs  (2) 


J.  M.  Spinhime  (3) 
R.  Freiberg  (3) 
Perkin-Elmer 

*P.  B.  Mumola  (1),  (2),  (4) 
D.  Stoler  (1),  (2) 


P.  W.  Milonni  (2) 
F.  Way  (4) 


CL0Q3D  studies  using  ALFA  code  of  mixing 
regions;  rotational  nonequilibrium;  wave 
optics.  Garcia  only:  Injection-locked  annular 
resonator. 

Tilt  misalignment  sensitivity  studies  on 
unstable  negative-branch  ring  resonators 
(IFLA).  Forward/reverse  mode  sensitivity 
studies. 

Analysis  and  computer  modeling  of  injection- 
locked  annular  resonator.  Also  compact  rings. 
Geometries  and  wave  optics. 

Rotational  relaxation  and  linewidths  for  DF 
compared  to  HF.  Pressure  broadening  mea¬ 
surement. 


Mode  selectivity  in  annular  resonators,  radial 
strut  effects  on  mode  control.  HSURIA 
comparison. 

Anomalous  dispersion  in  HF/DF.  Broadening. 


Non-NOVEL  Resonator  Program  Contractors 
Bell  Aerospace 
W.  Brandkamp  (I),  (4) 

T.  F.  Buddenhagen  (1),  (3) 

*S.  W.  Zelanzy  (2)  ) 

W.  A.  Chambers  (2),  (3)  ( 

M.  Subbiah  (2)  i 

L.  Lang (2)  ) 


Extended  BLAZE  to  STARE,  a  rotational 
equilibrium  code  modeling  upstream-down- 
stream  coupling  across  optical  axis.  Compares 
with  CL-XI  nozzle  data. 


*  Survey  recipient 
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W.  Solomon  (4) 

W.  L.  Rushmore  (2) 

Aerospace  Corporation 

*R.  A.  Chodzko  (1),  (2),  (4) 
H.  Mirels  (1),  (4) 

E.  B.  Turner  (2) 

S.  B.  Mason  (2) 

R.  L.  Varwig  (2) 

P.  L.  Smith  (2) 

C.  P.  Wang  (2),  (4) 

C.  G.  Coffer  (2) 

R.  W.  F.  Gross  (2) 

J.  F.  Bott  (2) 

R.  F.  Heidner  (2) 


R.  L.  Wilkins  (2) 
M.  A.  Kwok 
G.  I.  Segal  (2) 

E.  F.  Cross  (2) 

R.  H.  Ueunten  (2) 


*N.  Cohen 


*W.  Warren  (4) 

W.  J.  Schafer  Associates 
*W.  Evers  (1),  (2),  (4) 

G.  W.  Zeiders  (1),  (2),  (4) 
E.  Gerry  (4) 

R.  Schaefer  (2) 


Efficient  nonrotational  equilibrium  model 


Experimental  HSURIA  with  linear  waxicon 
and  rear  flat.  Tip  and  outer  cone  obscuration 
studies,  strut  obscuration  studies,  polarization 
studies.  HSURIA  w/rear  cone  comparisons. 

Phase  detectors  based  on  optical  heterodyning 
with  acousto-optic  modulator  for  control  of 
adaptive  optics.  Anomalous  dispersion  studies. 

Multiline  HF  tuning  and  phase  control.  Anom¬ 
alous  dispersion  in  HF. 

Upper  vibrational  level  deactivation  in  HF/DF. 
Absolute  rate  coefficient  for  F  +  H2  and 
F  +  D2.  Oxygen-iodine  laser;  upper  vibra¬ 
tional  level  deactivation  in  a  HF/DF. 

Temperature  dependence  of  vibrational  relax¬ 
ation  from  upper  vibrational  levels  of  HF  and 
DF.  V-R  and  V-V  studies. 

Experimental  study  of  significance  of  R-T 
equilibrium  in  presence  of  V-R  collisional 
transfer. 

Temperature  dependence  and  rate  coefficients 
for  F  +  H2,  F  +  D2,  H  +  F2,  and  D  +  F2 
pumping  reactions. 


*Survey  recipient 
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Science  Applications ,  Inc. 

*F.  Horrigan  (Boston)  (1),  (4) 

J.  Long  (Atlanta)  (1) 

*R.  Wade  (Atlanta)  (1),  (3),  (4) 

S.  S.  Howie  (Atlanta)  (2) 

K.  E.  Patterson  (Atlanta)  (2) 

H.  Ford  (Atlanta)  (4) 

*R.  Hodder  (Stuart)  (4) 

MIT  Lincoln  Laboratory 

*A.  J.  Morency  (1),  (2) 

R.  Osgood  (1),  (2) 

*C.  A.  Prim  merman  (1),  (2) 

R.  Rediker  (4) 

L.  Marquet  (4) 

*J.  Herrman 

Air  Force  Weapons  Laboratory 
A.  Paxton  (1),  (2),  (3),  (4) 


*W.  Plummer  (1),  (3),  (5) 
G.  C.  Dente  (2) 

R.  Butts  (3),  (4),  (5) 

T.  Salvi  (2),  (4) 

L.  D.  Buelow  (3) 

*B.  Deuto  (3) 

P.  Latham  (3) 

R.  F.  Shea  (2),  (3) 

R.  Bower  (4) 

‘Survey  recipient 


Modeled  gasdynamics  of  high  area  relief 
nozzles. 


Modeled  propagation  of  arbitrarily  polar¬ 
ized  electric  fields  via  physical  optics  code. 


HSURIA,  rings,  three-level  cascading  HF/DF 
media. 

All  resonators  and  codes. 

Polarization  effects  in  HSURIA  with  real  cone. 

Atmospheric  effects;  thermal  blooming. 

Physical  optics  codes,  kinetics,  and  fluid 
dynamics. 


Modular  physical  optics  codes  (MOC3). 
Oxygen-iodine  kinetics. 
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W.  H.  Lowrey  (2) 

H.  D.  Me  In  tire  (2) 

W.  H.  Swantner  (2) 

*N.  L.  Rapagnani 

The  BDM  Corporation 

*T.  R.  Ferguson  (2),  (3) 

G.  T.  Worth  (2) 

*D.  N.  Mansell  (2),  (3),  (4) 

C.  M.  Wiggins  (2),  (5) 

Hughes  Aircraft  Company 
M.  Greenfeld  (3) 

*D.  Fink  (3),  (4) 

*B. J.  Skehan  (4) 

J.  Fitts  (4) 

W.  B.  King 
R.  Cubalchini 
*1.  Abrahmowitz 
Ford  Aerospace 
*V.  F.  Pizzurro  (3),  (5) 

P.  Valliones  (4) 

*R.  Buchheim  (5) 

GE  Company /RESD 
*J.  B.  Gilstein  (4) 

’Survey  recipient 


Interferometric  testing  of  waxicons  and  re- 
flaxicons  and  aberration  balancing  using  two 
geometric  ray-tracing  codes. 


Physical  optics  codes  URINLA2,  GURDM, 
MOC3,  PROPAGATORS. 

Physical  optics  codes  GURDM,  MOC3,  intra/ 
extra  cavity  adaptive  optics. 

Geometric  codes  POLYPAGOS;  IPAGOS, 
MCPPAGOS,  IMOPA. 

Physical  optics  codes  HSURIA  with  rear  flat, 
positive-  and  negative-branch  ring  resonator, 
spatial  filtering,  self-imaging  (GENRING, 
SARAD). 


Optics. 

LPTS  code. 

Beam  Control  Systems  (LPTS  code). 
Beam  Control  Systems  (BREUX  code). 
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C.  S.  Draper  Lab 
J.  Valge  (4) 

*C.  Whitney  (4) 

AVCO  Everett  Research  Labs 
*J.  Daugherty  (4) 

Johns  Hopkins  Applied  Physics  Laboratories 
*R.  Gorozdos  (4) 

Pacific  Sierra  Research 
*A.  Shapiro  (4) 

ITEK  Corp. 

*J.  R.  Vyce  (4) 

Lawrence  Livermore  Lab 
*J.  Emmett  (4) 

Lockheed  Missile  and  Space  Company 
*R.  Stewart  (4) 

Los  Alamos  Scientific  Laboratory 
*C.  Fenstermacher  (4) 

J.  Ramshaw  (4) 

McDonnel  Douglas  Astronautics 
W.  Gaubatz  (4) 

Director,  Naval  Research  Laboratory 
P.  Ulrich  (1),  (4) 

W.  Watt  (4) 

S.  C.  Lin  (1),  (4) 

*  Survey  recipient 
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L.  Sica  (1),  (4) 

W.  C.  Carter  (1),  (4) 

L.  Drummeter  (4) 

J.  MacCallum  (4) 

J.  Walsh  (1) 

Under  Secretary  of  Defense  (RE&S) 

R.  Airey  (4) 

Defense  Advanced  Research  Projects  Agency  (Info ) 
A.  Pike  (1),  (4) 

*R.  C.  Sepucha  (1) 

U.  S.  Army  Missile  R&D  Command  (MIRCOM) 

*C.  J.  Albers  (1),  (4) 

*J.  M.  Walters  (1) 

Deputy  Assistant  Secretary  of  the  Navy 
T.  A.  Jacobs  (4) 

Office  of  Naval  Research 
W.  Condell  (4) 

Naval  Sea  Systems  Command 
D.  Finkleman  (4) 

*J.  Stregack  (4) 

Rome  Air  Development  Center 
R.  Ogrodnik  (4) 
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Poly  technic  Institute  of  New  York 

S.  H.  Cho  (2)  1 

L.  B.  Felsen  (2)  f 


University  of  Illinois 

*L.  H.  Sentman  (2) 

P.  Bradbury  (2) 

Sandia  Laboratories 

*J.  B.  Moreno  (2) 

Michigan  State  University 

*R.  L.  Kerber  (2) 

R.  C.  Brown  (2) 

K.  Emery  (2) 

D.  H.  Stone  (2) 


R&D  Associates 

J.  M.  Green  (2) 
*R.  D.  Melville 
T.  K.  Tio  (2) 


Circular  mirror  resonators  with  axicons 
modeled  using  ray  optics;  cone  tip  and  edge 
diffraction  studied. 


Efficient  rotational  nonequilibrium  model. 
V-R  and  V-V  relaxation  in  HF  and  DF. 


HF  chemical  laser  models  for  laser  fusion. 


Evaluation  of  rotational  nonequilibrium 
models  for  R-R,  and  V-R  transitions.  Com¬ 
puter  simulation. 

Developed  statistical  model  to  correlate 
relative  rate  coefficients  in  HF/DF  pumping. 


Gas  breakdown  in  CL  resonators  (HSURIA) 
with  rear  cone.  Gas  breakdown  on  line  focus 
of  axicons  in  presence  of  dirty  helium. 


‘Survey  recipient 


B-10 


NRL  REPORT  8450 


FINAL  MAILING  LIST  CODE  SURVEY 


No. 

Name  and  Phone  Cys. 

Dr.  Don  L.  Bullock  5 

213-535-3484 

Dr.  H.  W.  Behrens  3 

Dr.  R.  A.  Brandewie  5 

213-884-3844 

Dr.  Dale  A.  Holmes  3 

213-884-3367 

Mr.  Robert  D.  Quinnell  5 

305-840-4949 

Dr.  Joseph  L.  Campbell  3 

305-840-4173 

Dr.  H.  Robert  Garcia  5 

305-840-1327 

Dr.  A.  W.  Angelbeck  3 

Dr.  P.  B.  Mumola  5 

203-762-4415 

Mr.  S.  W.  Zelazny  3 

716-297-1000 

Dr.  R.  A.  Chodzko  2 

213-648-7390 

Dr.  N.  Cohen  2 

Dr.  Walter  R.  Warren  2 

Dr.  William  Evers  2 

703-525-6435 


Dr.  Frank  Horrigan  1 

617-275-2200 


Address 

TRW  DSSG 

One  Space  Park 

Redondo  Beach,  CA  90278 

Rocketdyne  Division 
Rockwell  International 
6633  Canoga  Avenue 
Canoga  Park,  CA  91304 

Pratt  &  Whitney  Aircraft 
Government  Products  Division 
P.O.  Box  2691 
West  Palm  Beach,  FL  33402 

United  Technologies  Research  Center 
Optics  &  Applied  Technology  Lab 
P.O.  Box  2691 
West  Palm  Beach,  FL  33402 

The  Perkin-Elmer  Corporation 
Electro-Optical  Division 
50  Danbury  Road 
Wilton,  CT  06897 

Bell  Aerospace  Textron 
Division  of  Textron 
Buffalo,  NY  14240 

Aerospace  Corporation 
2350  El  Segundo  Blvd. 

El  Segundo,  CA  90045 


W.  J.  Schafer  Assoc. 

1901  N.  Fort  Myer  Dr. 
Suite  803 

Arlington,  VA  22209 

Science  Applications,  Inc. 
3  Preston  Court 
Bedford,  MA  01730 


Dr.  Richard  Wade 
404-955-2663 


Dr.  R.  Hodder 


Mr.  A.  J.  Morency 

617-862-5500 

Dr.  C.  A.  Primmerman 

Dr.  Jan  Herrman 

Major  William  Plummer 
505-264-0721 


Mr.  B.  Deuto 
505-264-1704 


Mr.  N.  L.  Rapagnani 


Dr.  Thomas  R.  Ferguson 

505-264-8568 

Mr.  Dennis  N.  Mansell 

505-843-7870 

Dr.  David  Fink 
213-391-0711 
Dr.  B.  J.  Skehan 
Dr.  I.  Abrahmowitz 

Mr.  Vito  F.  Pizzurro 

714-759-6679 

Mr.  Robert  Buchheim 

Dr.  Jack  B.  Gilstein 


Ms.  C.  Whitney 
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1  Science  Applications,  Inc. 

6600  Powers  Ferry  Rd. 

Suite  220 

Atlanta,  GA  30339 

1  Science  Applications,  Inc. 

201  Southwest  Monterey 
Suite  30 

Stuart,  FL  33494 

2  Massachusetts  Institute  of  Technology, 
Lincoln  Laboratory 

1  P.O.  Box  73 

1  Lexington,  MA  02173 

5  Air  Force  Weapons  Laboratory 

AFWL/ALR 

Kirtiand  AFB,  N.M  87117 

2  Air  Force  Weapons  Laboratory 
AFWL/LRE 

Kirtiand  AFB,  N.M  87117 

2  Air  Force  Weapons  Laboratory 
AFWL/ALC 

Kirtiand  AFB,  NM  87117 

5  The  BDM  Corporation 

1801  Randolph  Rd.,  S.E. 

3  Albuquerque,  NM  87106 


3  Hughes  Aircraft  Company 

Centinela  and  Teale  Streets 
2  Culver  City,  CA  90230 

2 

2  Ford  Aerospace/FACC 

Ford  Road 

2  Newport  Beach,  CA  92663 

2  GE  Company /RESD 

Advanced  Laser  Program  Dept. 
3198  Chestnut  St. 

Philadelphia,  PA  19101 

1  Charles  Stark  Draper  Laboratory 

555  Technology  Square 
Cambridge,  MA  02839 
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Dr.  J.  Daugherty 


1 


Dr.  R.  Gorozdos 


Dr.  A.  Shapiro 


Mr.  J.  R.  Vyce 


Dr.  J.  Emmett 


Mr.  R.  Stewart 


Dr.  C.  Fenstermacher  2 


Mr.  William  Gaubatz  1 


*Dr.  Peter  B.  Ulrich  1 

Code  6504,  202-767-3069 
*Dr.  Sam  C.  Lin  1 

Code  6530,  202-767-3068 


AVCO  Everett  Research  Labs 
2385  Revere  Beach  Parkway 
Everett,  MA  02149 

Applied  Physics  Laboratory 
Johns  Hopkins  University 
Johns  Hopkins  Road 
Laurel,  MD  20810 

Pacific  Sierra  Research 
1456  Cloverfield  Blvd. 

Santa  Monica,  CA  90404 

ITEK  Corporation 
Optical  Systems  Division 
10  Maguire  Road 
Lexington,  V A  02173 

Lawrence  Livermore  Laboratory 
P.O.  Box  808 
Livermore,  CA  94551 

Lockheed  Missile  &  Space  Co. 
Research  &  Development  Division 
Sunnyvale,  CA  94086 

Los  Alamos  Scientific  Laboratory 

L  Division 

P.O.  Box  1663 

Los  Alamos,  NM  87554 

McDonnell  Douglas  Astronautics 
Dept.  226,  Mail  Stop  14-1 
5301  Bolsa  Avenue 
Huntington  Beach,  CA  92647 

Naval  Research  Laboratory 
4555  Overlook  Avenue,  S.W. 
Washington,  DC  20375 


*Dr.  Alan  Pike  1  Defense  Advanced  Research  Projects  Agency 

*Dr.  R.  C.  Sepucha  1  1400  Wilson  Blvd. 

Arlington,  VA  22209 


‘information  copy  only 
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*Dr.  J.  Stregack 


*Mr.  R.  Ogrodnik 


Dr.  L.  B.  Felsen 
516-694-5500 

Dr.  L.  H.  Sentman 


Dr.  J.  B.  Moreno 


Dr.  R.  L.  Kerber 


Dr.  R.  D.  S.  Melville,  Jr. 


Subtotal: 

115 

Extra: 

20 

Total 

135 

1  Naval  Sea  Systems  Command 

PMS/405-PM-22 
Washington,  DC  20362 

1  Rome  Air  Development  Center 
Griffiss  AFB,  NY 

2  Polytechnic  Institute  of  New  York 
Farmingdale,  NY  11735 

2  University  of  Illinois 
Aeronautical  &  Astronautical 

Engineering  Department 
Urbana,  IL  61801 

3  Sandia  Laboratories 
Laser  Physics  Research 
Division  4212 
Kirtland  AFB,  NM  87117 

2  Michigan  State  University 

East  Lansing,  MI  48824 

2  R  &  D  Associates 

P.O.  Box  9695 
Marina  del  Rey,  CA  90291 
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Appendix  C 

BELL  AEROSPACE  CODES  RESPONSE 

This  appendix  contains  two  tables  summarizing  the  analysis  capability  related  to  the 
Bell  Aerospace  Textron  laser  and  reports  detailed  information  on  28  codes.  This  informa¬ 
tion  is  provided  as  submitted  by  Bell  Aerospace  Corp. 
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Table  C-l  —  Laser  Design  Related  Computer  Analysis  Capabilities  at  Bell 
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Table  C-2  —  Bell  Aerospace  Codes 


RESONATOR  ANALYSIS  CAPABILITY 


"  " — - - - — - -  CODES 

FEATURES  - - - 

GOAD 

(D 

ARM-D 

(2) 

ARM-G 

(3) 

(1)  OPERATIONAL  ON  IBM  370 

X 

X 

(2)  OPERATIONAL  ON  CYBER  176 

□ 

(3)  GEOMETRIC  ANALYSIS 

X 

X 

(4)  DIFFRACTIVE  ANALYSIS 

X 

(5)  r  X  MODELED 

X 

(6)  r-  0  -Z  MODELED 

X 

X 

(7)  LOADED  CAVITY 

X 

(8)  DIFFRACTIVELY  COMPUTES  FFBQ 

□ 

X 

(9)  MODELS  HSURIA  RESONATOR 

X 

X 

(a)  INTERNAL  FOCUS  WAXICON 

X 

X 

X 

(b)  CONFOCAL  REAR  CONE 

X 

□ 

(c)  VTT  ABERRATIONS 

X 

(d)  REFLAXICON 

X 

X 

(10)  MODELS  RING  RESONATOR 

X 

X 

(11)  MODELS  STRUT  EFFECTS 

(12)  MODELS  MISALIGNMENT  AND  TILT 

EFFECTS 

X 

(13)  MODELS  MIRROR  THERMAL  DIST. 

(14)  MODELS  MEDIA  EFFECTS 

NOTES: 


(1)  THE  ARM-D  CODE  MODELS  r- «  -Z  IN  COMPACTED  LEG  ONLY,  SRM-D 
IS  USED  IN  ANNULAR  LEG. 

(2)  -DENOTES  HAC  SUPPLIED  CODE  CAPABILITY. 

(3)  CODE  (3)  PROVIDES  SAME  CAPABILITY.  HOWEVER,  ARM-G  ALLOWS 
FOR  INTERACTIVE  MODE  OPERATION  DUE  TO  REDUCED  CORE  SIZE 
REQUIREMENT. 

(4)  D  DENOTES  FEATURE  CURRENTLY  BEING  INCORPORATED, 

*  DENOTES  FEATURE  NOT  YET  EXERCISED  BUT  WITH  THE  CAPABILITY 
FOR  ANALYSIS  CURRENTLY  EXISTING. 


